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Ar O 



HO 



R 2 (I) 



(57) Abstract 

Novel 1,4-disubstituted 
pipcridinc derivatives represented by 
general formula (I) and pharmaceutical^ 
acceptable salts thereof, wherein Ar 
represents phenyl wherein one or two 
arbitrary hydrogen atoms on its ring 
may be substituted by substituent(s) 
selected from the group consisting of 
halogeno and lower alkyl or an aromatic 

5- or 6-membered heterocycle having one or two heteroatoms selected from the group consisting of oxygen, nitrogen 
and sulfur; R 1 represents C3-6 cycloalkyl or C3-6 cycloallcenyl; R 2 represents saturated or unsaturated aliphatic C3-15 
hydrocarbon group; and X represents O or NH. The compounds have a selective antagonism against the muscarine 
Ma receptor and a high safety with little side effect. Thus they are useful in the treatment or prevention of respiratory 
diseases such as asthma, chronic respiratory obstruction and pulmonary fibrosis, urological diseases accompanied 
with urination disorders such as frequent urination, urgency of micturition and urinary incontinence and digestive 
diseases such as convulsion or motion hyperenergia of the digestive tracts and irritable large intestine. 
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Ar O / — v 

h0 ^-x-(Jn- R 2 [I] 

R 1 

a©<vf a 5 * fctt 6 A©^ a ****** U R 1 «K* 

*WK*0»*W±i« CI] «Mt**»* 
>M.W«W«Mt«^«, «******< 

ho 

r**7n*A*J **W*. «JM»l~6«0Mltt*A:tt»««©T 

A*A***U **** 

* ^sec-^i, t-**** ****** V*** 

ra**««5*fctt6*©^n*«*J ^Tl*> 2- 
KnU** 2-7U*»> 3-7'J*£> 2-*"* 

S 3-f7»/'J;WS. 4-t'^/'J*«> 3--fV** 
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;WS> 2 Uju** 4 -;$-*-9-y*'J/wg x 5 -**-tf-y 'J;^ 2 
-f-T'/u^Sx 4-^T'/'J;u*^ 5-^7>/'J/ug. 2-f>J^;us, 

2 - £ »J S i>-^S> 4-b''Ji i^US, 2 - h*7 ^-yUSaW* t> 

10 £o 

is 5~i 5«©ji«lttt)L<tt»ttttT*0x 7;i/*;i/g. 7;u*- 

T;!/*-^^ ^?P7;i/*/u&±©fiE;£©7k#M^>W£SB7;M i ;i' 
-eg& $ *vO *r *> J: I * *> ? p 7;i/+;P7^+;l/«S0 t *> ? p 7 ;U*/i/7 ;u 
y-/uai. t">? P7;u+;i/5t±©ffi«©7K^llWfiiS7;i/+>'i'-cSg|$ 
tiTt^T *> <fc ^ t* •> ? p Ty^^ryi/tWO' t' •> ? d7;^^7;^- 

20 ;i/S. ^>^P7^^-^5l±©ffiiit©7K^M : F*<i£«i7^;i/T'®m$tLT 
l * T t> J: to •> ? p 7 ;Hr - JUT /U 4- ^SR. XJ-v V u7 )\/>r - )VT Jl^r-fr 

t $> «k l * t* i/ V p 7;uy-/U7>M i ;i/gRtf £>> ? 0 7/^-/1^7;^- 
•>^P7;i/+;i/7;i'*-;PS N □7;i'y-^7;i'*i ^SH^S 
25 £-f£o 

^©«k9^lg»5]R^k**Si:LT{i. JUtWfcfll*.!** 1 -t*)\,7=f- 
2 - / 9)\s7=f-)V^ 3 - y f-/i/7>;i/g N ****** ***** 
;i/Ss t e r t -'Of-yug* l -y^;w<>f-;i/g N 2-^^;u^y^;i/ 

so wug N l -/ *jv\*>*^ 2 - ^ f-/wv* >;PS> 3-j*ji^*> 
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jvm* 4-y ^W\*:>A/g x 2, 4-^f-A^ 

>f-;US> 2-if/lA+->Al N 4, 4, 4- 

->u» % ri/A/£ N f^fi/;H> Kfi/M> HJx->A/g. fh7fy 
;l/gs <>*f f >A<g3?©7A'*A'£ : 

3 _ y ^ ;t/ _ 2 -7t-A/£ x 2-^>r-A/g N 3 -^>x-;USx 4- 
^>r^;H, 3 -y xA- 2 3-y^;U- 3 -^>f- 
4 -y 2 -^>T-A-g> 4 -y xA>- 3 -^y-f-A^ 4 
_y 4 _/<>f-^i, 2 3 -^-t-Ag, 4- 

/\^-tr^;l/g N 4 - y f"A— 2 -^-tr-A/g^ 4 - ^ rA>- 3 -'V**— 
>>1/Sx 4-^ xA/- 4- / vH?— A>3k 5 -y xA- 2 ;l/Sx 5 

-y rA<- 3 -'v*-fe— A/*x 5 -y 4 -^-tr-^g. 5-/^Jl 
- 2 -'S^r-A'S. 5 - > f-A— 3 -^f-^I, 5 — y fVU- 4 
y^-AS, 5->^-5-^f-/H> 3, 5 2-*:/ 
r-A-g. 3, 5- f7U- 3 -^>f-;H, 4, 5 - xA— 2 - 
^•fe-A'S > 4. 5-^f-A—3-'\*-t?-A'g, 4, 5 A/- 
4_^^-;l / S N V^x-A'Ss 7*-A/g. x-tr-A-S. ^>X-fe-A 
g N Kf-b-Ms HJx-t?^Ug> -f h^x-tr-AS, ^>?x-t?^A/g 

2-'<>x-A/g > 3-^>f-/H> 4 -^>r-Ag. 4-yf-A/-2 
-^>^-;u®> 4 ->xA- 3-^>T^Ag N 4->f^- 4 -^>f- 
-;i/Sx 2 - / v*-->— A/g x 3 -^\^->-;ug> 4 -^->-;H> 4-y 
^/U-2-"^*->-/U«n 4-y^;l/-3- / s+->-A^S. 4-y^A— 4 
-✓\4-v-A>g> *?x-A/g. y^/vg, f->-;H> 9>7**>-A< 

HCDTA-+— A/g ; 

•/ ? □ y p tvi/xf-A-s, ->?oyu t: a^u tr;i^> •> ? p y p tvuyf- 
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i/f p'Of-A^f-ASx i/^P^WMf-;!^ >^u^i/Jl^J\/ 

p*?^u7PbVUS> f^a^f-A/T^S, l -yf;^^o^>f 
yM^l/S, 2--/f-A/->^a^>f-/u/f-/UK, 3-^^;u->^p^>>f- 
/Mf^Sx l-xf;l/j/^D'xyf;Wf^I, 2 -x^yi/->? o^f 
;M^;ug N 3 -xf-;i/v/?p^yf-;Mf\>l/Sx 2 - D'Of-yuxf- 
2- (1 -^^l/i/^P^VfvU) xf;Wg N 2- (2-^^;U->^ 
p^y^l/) x^us. 2- (3 f-fri/t p^>^;l/) x^/i,g % 2- 

( l -x.*A/i/9 p^>>f-;l/) xf-;ug N 2- (2-xfyk>^D^>f 
A) i^;USx 2- (3-if^->^D^>fA) x^;l/S> l-y^;U*> 
^p^s+WM^Ugx 2-^5 L ;l/'>^P / s+^/l'^f->'l'SN 3->f-;U'> 
^p^->;u^^;l/Sx 4-yf;w>?DA+->;Mf^ l -x^^i/ 
?p^*->;Mf 2-x^i/?D^-//Mf^ 3-x^u-/ 
^p's+i/zMf 4 -x^;l/v/^p/\^i/;i/y i'^P'Mrv' 
jIjl^j^ 2- (1 -y^yu^^p^+^yi/) x^;i/S> 2- (2-yf- 
p/\*WU) if AS, 2- ( 3 - > f- * D'v* ^ /U) x^;u 
Sx 2- (4-^f;l/->^D^Wl') x^;l/Sx 2- (l-i^Ai/^P 
/\+v/;U) x^^Sx 2- (2-xf;i/^^o^>/;i/) xf;l4l, 2- 

(3 -xf;V->^ p's+Wl/) xfAS, 2- (4-xf A->^D^i/ 

l-xf;l/->^D^f;l/yfAS, 2 -x^;i/^? p^v/ 
f ;M f AS> 3-xf-A->^n^f;Wf;^ 4-xf-A-/^n^ 
f ;M f ;i/S> 2-->^o^fAxf;H, 2- ( 1 - / 

JL?vt/g s 2- (l ->f- Asi/tw^-?* Jid xf^l/S, 2- (2- 
>fA->^a'syf;V) x^;US> 2- (3-yf;k>^o^f;W x^ 
AS> 2- (4-yfA->^D^f;V) xf-^S N 2- (l-xf;i/y^ 
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o'v/^yu) 2- (2-if-;i/^^D^yf-;i/) -x^S. 2- 

(3 -xf;l/>>^ o^T^l/) 2- (4 D^sy^ 

x/Mx^S. 4 -jl^/Uv^p^x/Mx/I/Sx 5 p*^ 
^yMx^g, 2- (1 -/1-fri/?uir91-)\>) ix^g, 2- (2-y 
x;i/->?P*?x;i/) ^ji^ 2- (3-> x^i/S^p^^u) ^x;u 
S N 2- (4 ^;u->^n^-^^;u) x*;Hk 2- (5-y^;w>?a 
tf^^U) ix^g. 2- ( 1 -x^/l/:/? p*?x/U) x^;US, 2- 
(2 -x^;i/->^ p^x^) x^yl/S^ 2- (3 -xx^^p^x 
x^;i,£ N 2- (4-x^;i/->^n^^f-;w) ^x^S. 2- (5-x 
x p* ^xAO i^/US^©^^ n77l/+;l/S±©fflc©7K^Il^^ 

yl/Sx •>?p7x'Jx>7°nt:,'l/S N v/^nyf Jf>yfyH> ->^ay 
xDx> / Ox;l'gx •V^n'Of'Jfyi^Hx i/^D^>f-'Jr>7' 
at°;l/S, ^^u^v^'Jx^y^^Sx '>?P'<>x I JxX>x>'l'g. 

i/U-r^yf-^S^ ^P's+S/Ux^Vx-'l/^ ^^a^f'Jfyi 

'Jx^DtVUg. ^p^x'Jx^x^Sx y^ot^f'Jf^^ 
f o-> ? a 7^4 'J f >7^+;i/i ; 

^a^fyvyn^l/S, PT'x^Txxyug^ o^fM^f- 
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b*>?n [4. 1. 0] ^7*- 1 ->f;M b*->*a [4. 1. 

5 0] 'V/*- b'i/?P [4. 1. 0] ^^-3-4 JV 
/f-^fc* f->?o [4. 1. 0] 'N.y*- 7 --OM b*->?D 
[3. 3. o] i -^om^;^ t'->^D [3. 3. 0] 

-2->fyM^;uS. b'->?u [3. 3. 0] 3 --OMf-rt** 

b*->*o [4. 1. 0] +<19- 1 -f;l/x^;i,g % b*'>?n [4. 1. 

10 0] *\~f9- 2 --f A>xf-;l/fc* b'->?o [4. 1. 0] ^v/*-3--r;U 
if;H, b*->?a [4. 1. 0] - 7 ->f ;l/X^;l/g N tf->?a 

[3. 3. 0] 1 -^Ux^l/g, b'>?n [3. 3. 0] 

-2-^x^/um % b*>?a [3. 3. 0] 3 --f^x***, 

b'->?n [3. 2. 1] 1 b**>?n [3. 2. 

is 1] ***-2--f/M3 L >a'g. b*->*a [3. 2. 1] 3 

>f;H, b*$/?o [3. 2. l] 8 A^^/l^ t**>?o 

[4. 4. 0] x*7- 1 -f;M^;Ug. b*>?D [4. 4. 0] xrt-2 
-^M^Pg. b*>?o [4. 4. 0] 3 ^M^Pg, b*'>? 
□ [4. 3. 0] J+- 1 -JJWl-Jl^ b*">?o [4. 3. 0] J±- 

20 2-f;M^;l/g^ b*->?a [4. 3. 0] J ±- 3 ^;l/g> b'-> 
?o [4. 3. 0] y^-7-f;M^;l/gx b'->?o [3. 3. 1] J-jr 
-l-J/WTJlsm, t'i/?v [3. 3. 1] y^-2-^^f-^Sx b* 
•>?o [3. 3. 1] y*-3--Ok*f-;U* % t'^D [3. 3. 1] / 
±- 9 -^/M b*->?D [3. 1. 0] 1 --f/M 

25 b'^^o [3. 1. 0] 'Mr-*- 2 -4Jl/ )£i/to [3. 

1. 0] ^r-9--3-f;l/;<?-;US N b*->?o [3. 1. 0] 'vHf— 6 - 

SSI $ tlT t *T *> J: I * b' •> ? o 7 )V*)\'T)\s*r)V% ; 
b"i/?o [4. 1. 0] ^-l-'f^xf-;^ b'v^D [4. 1. 
so 0] 'v/* - 2 - f ;Ux-rx;bg N b'->?o [4. 1. 0] r <~f9- 3-4 
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-»m *, 9 W,+*1**-»** *, 9 x>«Wf*-»** 
***** ^a^a^>^ 5/?p7d^*5/A1, 

^xf;H, (i^^-l-^P^)^^> (1-^ 
^-2-^p^t^*) ***** <i-y*/u-3-*>a^* 

^-2-->*p^^*) ***** (2->**-3-»o'<> 
^-*) y*** < 2 4 y*** (2 
_t+i,- B -i,9*<i>r-M ***** (3-***-i->?^ 

>r^) ***** it-***-*-'" ***** 
( 3_^_3-^P-Wr^*) ***** (3-***~4-» 

s (1 _^, w -i-^p^*^*) ***** (i-***-2- 
^n^*^) ***** (i-y^-3-->^P^^) >* 
*£ (2 -,<**-l-^^**-*> ***** <2-***-2 
.^ D ^) ***** (2 ->**-3-->*p^*^*) * 
**£ ( 2 - * **- 4 " *> 9 a-.**-*) * **** < 2 " * 
5-.>*p^*-fe-*) ***** (2-***-6-^o^**-*) 
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- 2 - D^s^r-t?— ;w) >x;ug. ( 3 - / x;i/- 3 - a^-fc— 
;u) (3-yf-;i/-4-5/*n/\*-fe-/U) yx;i^ (3-/ 
x;U- 5 - -> 9 P'v**-/!/) /i-Jim, (S-yfTlz-e-S/^n-MHr 

5 y^VUSx 1 - 5/*P^*-fe-/W * x^Ss (4- 

yx;l/-2->?a'vH?.=./U) yx^S, (4-^f/P-3-«>^o^ 
-tr^;U) ^;l/«x ( 1 - > x^- 1 - y^n^f^V) / x/PS. ( 1 
- y x/U- 2-is?v <\-/-t—JV) ^x/l'Sx (1 -jf-fr- 3->9w\ 
7x^1/) yx;i/g> (i-^f;i'-4-y?o^f-;V) ^x;i/S> 

io (2-^f^-l-->^o^f-*) ^fAl, (2-;«f7U-2-*>? 

a^s^r-^) ^;Hs (2-^f^-3-->?a^f-^) >x/u 
& (2-/^-JV- 4 - y^D^f-^) y^;US> (2-^x^-5- 
y^D^r-^) /fA^ (2 - > x;u- 6 - y^aVr-yi') yx 
;USs (2-yf;l'-7-y?a^f^) 

is ->^n^-f-;u) ^f/H, (3->f;i/-2-->^a^f-;i') ^ 
x;ug N (3 -y x;u- 3-y^D^f-;i/) ^x^Ss (3-y*vu- 
4 _ iy $ a^7°x-^) y x;ug x (3 x^- 5 - •> ? p / \7'f-;i') 
yx;i/« x (3-^f;i/-6-->^a^f-;i/) ^^;i/Sx (3-JT)i< 

- 7 - i/^a^f- A*) (4->f;l/- 1 . -5/£a/\7"r— 
20 >x;i/g> (4 -y^;l/-2-->^a/\7'x->'U) ^x^S, (4-y 

x/U- 3 - •>?D'v/x-;i') y^l/Sx (4->f;l/-4-y^ p^x 
—;u) *x;i/g. (4->^-5-->^D^f-^) ^x/ug. (4- 
^ x;u- 6 - •> ? p^^x-^U) ^x/PSs (4-^^-7-y^^ 
x-;u) /x;i/g N 1 -^x^- l-i^o^r-AO ^x^S. (1 - 
25 yf;l/-2-y^Dt^f-;W ( 1 3 - a*? 

^x;ug. (1-/^-4-^^*^^) ^f/H, (2 
1 -->?p*?x-;u) ^x/Ug. (2-^x^-2->^p^- 
?-7^;u) ^x^Sx (2-^x;u-3-->^P5f^x->'i/) ^x>uS. 
(2 ->x;u- 4-->?p*?x-;l') ^x^S. (2->f;l/-5-^? 
30 a;*?x— /10 >x;uSs (2-^f^-6-'»at?f-;i') /x/u 
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(2-y*\*-7-->*D**x-yb) t?)V^ (2-yf;l/-8- 

Jl) y^;Ug > (4 -J=f-J\,- 3 - y^at^f- > (4-p< 
10 4-->^D^-^-^^;U) / (4 - / *)\,- 5 - >> i? a*9 r 

y^;l/g N (4-/i-ji,-6-i/tT3*?T-j\/) y^yi/g, (4- 
yf-;l/-7-->*n**7--;l>) y^Ug, (4-y^;U-8-->^n^-^ 
f-;W yf;H N (5 1 -->^D^^x-;U) ^^/wSx (5 
-t*)l-2-i/tv*>7 7--)l) (5-/?;]s-3-is9u* 

fc*->*o [4. 1. 0] ^s7'^-2-ji>- l _^, M ^ ;U g N tf^n 
[4. 1. 0] ^7*-3-x>-l t*i/^D [4. 1. 

20 0] ^7*- 4-x>- 1 -^M^/Ug. t'-^o [4. 1. 0] 'V/* 

- 3 -x>- 2 -^;t/y ^;Ug N t*^?n [4. 1. 0] ^7*^- 4 -x> 

- 2 -f;M*yl/g N k*->?n [4. 1. 0] ^7^-2 -x>- 3 --Ob 
/^S> fi/^n [4. 1. 0] 'V7**-3-x>-3-i';Mf-;Ug N 
h'i/^D [4. 1. 0] ^7*^-4-x>-3--r;uy^;l/g > t"->?n 

25 [4. 1. 0] 2-x>-7--C;M^;l^ t'i^o [3. 3. 

0] t^^-iy^-^MWI, t'i/^a [3. 3. 0] 
-2-jl>3--T;M^^S, h'^/^n [4. 1. 0] 'NT** - 2 
l-^yUx^g^ H is? a [4. 1. 0] 'XT 6 * - 2 - x>- 1 -Jjlx. 
f-yl/S^ k*->?n [4. 1. 0] / v7'*-2-JL>-2-'-f;l/X^;l,g N t* 

30 ->*n [4. 1. 0] 'v?**- 2 -x>- 3 -^;l/x^;Ug N fi^o 
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[4. 1. 0] ^\7°^-2 -i>-4--T;Ui^^S> t'->?P [4. 1. 
0] ^y^-2-i>-7--T;l/x^;l/Sx t'->?P [3. 3. 0] 
-2-i>- 1 --r;l/if-^S> t"*>?P [3. 3. 0] *?*-2-i> 
-2--r;^^^S. t'i/^D [3. 3. 0] *?*-2-i>-3--r;v 

& £ tlX I ^X i> & C ^ b* •> ? p 7 JV^—J^T ; 

tv^p [4. i. o] ^7°?- 2 i --r;uix— t'->?p 

[4. 1. 0] 'V/*- 3 1 --f^i-r— fc*^?P [4. 
1. 0 ] ^7"^ -4-xj/-l--f ;Vif--/Hx t*->?P [4. 1. 0] 

10 A^-3-i>-2-'f;Vxf-;H> b*->^o [4. 1. 0] 

4 -x>- 2 --r;l/Xx^;Ug N f>?P [4. 1. 0] ^s7*^-2-i> 
- 3 - t'->?p [4. 1. 0] s\-79- 3-x>-3--T 
;bxf-;Hs k'y^D [4. 1. 0] *&9- 4-x^- 3-^;bxf- 
;l/S. b*»>?n [4. 1. 0] ^7°?- 2 -x> - 7 -^;l/Xf^^S, t* 

is ->?p [3. 3. 0] ^^-2-xy-2-^/Pif-;H, k'->?a 
[3. 3. 0] ;*;7*-2-x>-3-^;Uxxx;Ug3|©t*v/?P7;l/'7- 
x^^offit©*^^ *<fii^T;^;i/T'fi^ $ HX t >T t>«k^t'->^p 

^Ss •>?oyn^K>f-;H^ •>?P7°P^x;Ws*-trx;l/g x i/ 
^n^D^xWf-;H, i/?n7'-rx;l,7'p^x;i/g > -/^P^-tr 
x^yp^-^S. o^tx^f-^Sfoy^ p7;^-;I/7;v 

25 is? p7"p^— ;i/7°p t°— ;i/g N >':7P7°P / ^x;U7'?-x;l/g > i/?P7*P 
^x.;i^>f-x^;l/g s d7°p^— ;W\*->— ;l/g N p^p-^x -'l/'v 

^n^>f-;l'7"ok , x;H x i/^u^y-r— ;l/"7*f-— ;l/g^ i^P^-tr 
xji/^Db*x;H N o'\+-fe^;i/7'^-;i/SII©->^p7;i/'7--^7>'U 
30 +x;USa?^tf^,nSo 
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[I] Kfct^T. 

( 1 ) A r ttW±©£&© 1 ~ 2 ffl©**^?-^ * o y r/fflR 1 fc J: 7 

3-fn'J;H, 2-7'J^S. 2-f-i^;l/S> 3- 

2 u;t/^ 5- U;U£ N 2-^7 

VU^Sx 4-^T > /'J;l/S> 5-^7V*U^g. 2 - tT 'J 4-f 

v Jim. 2 - h*y $ 4 - try $ ^r-fc-So 

^ £ tz \t *> ? o 1 >r-jm&ftt U > 0 

(3) XliO£fcliNH£3lU *ttNH^U^o 

(4) R 2 li££&5~l 5<i©^fo*fcli^fiafP©flg|»]K^t7k*S*^ 

) u ^T'feTies: [i i] T7K$ft5«3&<ffjre**o 



R* R c 
Q_i— i— Re 



[H] 



; 5£*> 1~4<1. ^f-l/>S. 

R • fc J; R c tt* #1** tl**®?-** SfcliR'fcitfR' li-«f I I 

3 7^*>rt/S3:£lij^f!S&3~8{l©^D7;l/*>^g x y?n7;^-;l/ 
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R b £R d £fcttR - £R'tt^ *ft*'tt-&KttoTI^&3~8{i©^o 

n- [i- tr^y & >- 4 -2- s s9v1 

y^jl- 2 - h Ko+i/-2-7i- hT ^ Kx 

N- [1- t'^'J )V] -2-<>?v< 

io >^;l/-2-t Fo^>-2-7 i -;V7th7i Kx 

N - [1- (3. 3-5?;*f7l/'V7»U) f^'J ^>-4-W;U] - 2 - •> 
?a^>^/l/- 2- b Ko + i/-2-7x-yV7th7; h\ 
N- [1- ( 2 - t f-;l/^f-;l/) f^U S?>- 4 -4)V\ -2->?u^ 
>?;i>-2-t Ko* , >-2-7x-;l/7-trh7i Kx 

is N- [1- (3 -/^J^Zf^Jl) b*^U 4 --f;U] -2->?d^ 

2 - t Ko*->- 2 -7i-;l/T4r YT I Kx 
N- [1- {3-x.=f-jl^ f yJl) t'^'J 4 -4)V\ -2-i/9a*i 

>?Jl-2-t Ko^^-2-7i-^7th7i Kx 
N- [1- (3-xf-;U'V7>/l/) f^'J 4->T/H - 2 - d^. 

20 >^;U-2-t Ko*->-2-7x-^7 < bh7; Kx 

N- [1- (E) - (3 f-^- 2 -"s*-fe— tr^y 5?>- 4 ->r 
- 2 -i/^D^>^;U- 2 - 1 Kp*^- 2 - 7i^7t h7S Kx 
N- [1- (Z) - (3 -J9)l>- 2 -^-fe-Zt/) f^U^>-4--T 
-2-i/WO?-Jl-2-t Ko^i/-2-7xi;V7* h7; Kx 

25 N- [1- (E) - (4-;f;l/-3-t7f-yl/) f^xU 4 -4 

;U] -2—>?n^>^l/-2-b KD^i'-2-7x-;l/7-trh7; Kx 
N- [1- (Z) - (4 fvl/- 3-*?T-Jl) Ml*)*?*- A -4 
;H -2-->^D^x>f-;l/-2-h Ka*>>- 2 -7x-;WT-t? b7S Kx 
N- [1- (E) - (3 -J^Jl- 3 -<\*-t—J]/) b'^V 4 

30 /U] - 2 - i/^D^>f-;l/- 2 - b Kn*<>- 2 -7x-^T4r hTi Kx 
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10 



15 



20 



25 



30 



N _ [i_ ( Z ) - (3-^1/- 3-^**-*) e*U5>>-4— f 

N- [1- (S-'v**-*) f<'J^>-4-^;V] -2->^o^>f- 

N- [1- (3-^^-4-^^-^) h*^»;i?>-4->f^] "2- 
■> ^nOf ;V- 2 - 1 Fd4-> - 2 - 7 x^7t F7 ; h\ 
N- [1- [2- (2-*W9v«>*M f^'J-^V-4- 
-Ol,] -2-i/?o^^-2-tK0*->-2-7i-;I/7-bh7; 

N- [1- (3-^D^^7ot» t^'J^>-4-^;b] - 2- 

->^o^>f;v- 2 - 1 Kn + -> - 2 - 7 x-;V7t h7 ; h\ 

n- (i-v/^D-s^;^^t^'J^>-4-^;u) -2->?n^y 

^;U-2- (3-7'J;V) -2-tKP**>T-bhT5 K> 

N- (i-^p^f-JWf-*^ -2-->^u^> 

f;l,-2-tKD*->-2- (3-f7V*'J;b) 7tb7; h\ 

N- (i-->^D^f-;M^t^0^>-4-^;W -2-v^c^> 

f-;l/-2-t Kai->-2- (4-h*77U^) 7th7;F\ 

N- (l-^^u^fWf^b^^^- 4 ^^ -2->*o^> 

f;l,-2-tFo*->-2- (3-^V^7'J^) 7*h7; h\ 

N- (i-^D^M/^*k^^-4-^) -2-i^n^> 

f;l,-2-tFa + y-2- ( 4 -< f V U *> 7-trb7; h\ 

N _ o-^n^W^Vfc^U^-4-^) -2->*o^y 

n- (i-->^o^7f-^f-^^U^>-4-^;w) -2-i/^D^y 
f-,U-2-bKo*->-2- (3-^7f-77';;W 7-fe F7; K> 

f;W2-tKa4->-2- (4 Vf-77'J ;V) 7* h7 ; K> 

N- (l-^^a^^^Mf-^f^'J^y-4-^^) -2— >*Dl2/ 

f^-2-tFD^>-2- (5— fyf-T'/U*) 7-bh7$ h\ 
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2 


— 


t Kd + ^-2- (2--T 5^/'J;l/) 7-fe h7$ 


b\ 




N- ( 


1 


— 


i/^D'v/fvM f-^b'^U 4 — f ;10 -2 


-•>?P^s> 






2 


- 


tKn*->-2- (4--T 7-feb7; 


b\ 




N- ( 


1 


— 


^^O^fWf-^^'J 4-*OlO -2 




5 




2 


— 


hFo + y-2- (2 7-feb7 = 


b\ 




N - ( 


1 


— 


i/9w\7f-A>M f-^f^U 4 -2 


- >?P^> 




f-;u- 


2 


- 


(4 7-feb7$ 


b\ 




N - ( 


1 


— 


i/^O'V/f^Mf-JUt^U -2 






f-;l/- 


2 


— 


tFo + y-2- (5-**-^*/»l^) 7-feh7$ 




10 


N- ( 


1 


— 


y^o^f;Mf;ve^'J 5?>- 4 -*f AO -2 








2 


— 


bKo+y-2- 7-feb7 = b\ 




N- ( 


1 


— 


•> ? a^-ff-jV/ h*^ <J s? > - 4 - Jl) - 2 


-i/^P'O 






2 


— 


bKo + ->-2- ( 3 - fcf U £?A) 7-fe b 7 5 b\ 






N- ( 


1 


— 


iy^a^zr^Jl/^Jl\i^)^y-4-^Jl) -2 




15 




2 


— 


t Fd + ->- 2 - (4 - bf'J 7-fe b7 = h\ 






N- ( 


1 


— 


•> ? a^f-JV/ kX 'J 5? > - 4 - ^ - 2 


- ->^P^> 






2 


- 


kh'D+y-2- (3-ey^S?.=.;l/) 7th7; 


b\ 




N— ( 


1 


— 


i^D^/f^Mf-AtXy ^y^-*;!/) -2 


- i/fa^y 




?•;!/- 


2 


— 


t Kn**>- 2 - (4 - tf'J 7-fe b7 ^ 


b\ 


20 


N - ( 


1 


- 


•> ? a^-ff-JV/ f- A hX «J > - 4 - ;U) - 2 


- ->?p^> 






2 


— 


tKn + y-2- (2 - tf 'J $ i?-J\/) 7-feb7$ 






N- ( 


1 


- 


•> ? v^zff-Jis/ ^;i/fcX 'J >- 4 - * A) - 2 


- ->y*P^> 






2 


— 


bKn + y-2- ( 4 - hf U $ v>-A) 7-feb7$ 






N- ( 


1 


— 


i/ ? a^yf-^uy f-^kX y ^ > - 4 - -f - 2 


-•>?P^> 


25 


=J-)V- 


2 




t Ka**>-2- (2-f^^;U) 7-feb7$ K 






N- ( 


1 




i/^p^^M fy|/bXiJ 4 -2 






;U- 2 




t 


Kn + -/- 2-7x-^7t 1*7 $ b\ 






N- ( 


1 




^D^f^Mf- A* 4-* AO -2 


-i/y-p'v^ 






2 




t b*D**>-2-:7x-A7-feb7$ b\ 




30 


N- [ 


1 




( 3 - S/ ? p^-feJ^U) ^ f-;Uk*^ 'J £/ > - 4 - 


-TAO - 2- 
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15 



20 



25 



30 



iy9 ^y+fr- 2 - t Fa*S/ - 2 - 7x-/V7* hT 5 h\ 

N _ [i- ^,vt-^*>-4->r,u) -2- 

5, ? D^yf-A- 2 - t KP+S/- 2 -7 x-*7* hT ; h\ 

N _ n _ (3 -.»a^->» "2- 

5, > n«>**- 2 - t KD + >- 2 -7 x-*T* hT S h\ 

S^a****- 2 " t Ka + i/- 2 -7 x-*T* hT 5 h\ 

N- [1- U-»9xrt+W****> Wl»-A-<M "2 

N - [l- ( 3 -->^a^^>^) tf«U*>-4--f>U "2 

_ d^^- 2 - t Kn^r->- 2 ~? *-*T* hT 5 h\ 

N- [1- (E) - (4 ->*u^-3-^^> 

A -<M _ 2 -->^n^f^-2-tKa^>-2-7x^T^hT 

(Z) - (4-^a^^-3-^^) 
4 _^] - 2 -^^n^^-2-tKP + ->-2-7x^UT-fehT 

N-\l- (E) - (S-i*o«>**- 

4--OU] _ 2 ->ra^^-2-tKa*>-2-7^VT*b7 

n- n- (z) - o -i*a<o**-»-*"~*> 

4 _^] _ 2 -^o^A<-2-tKo*>-2-7x^7*b7 

N-\l- (E) - <4-V»o«V**- 2 

. 2 _ i,# o*y**- 2 - 1 Kc*>- 2 -7 *-*7* 1-7 : 

l\ [1- (Z) - W~* 
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)V\ - 2 -v^n^>^^-2-h KD^->-2-7x-^7-bh7; b\ 
N- [1- (4- >^D^>^;l/-2-y^^;U) t'^'J f^>- 4 --r;l/] 
-2 -->?a^>f-;U- 2 -k Kd^-/- 2-7x^;WT-tr h7S K> 
N - {1- [2- ( 1 - i/ 9 b°^'J^>-4-^ 
5 -2->^o^>^;l/-2-t KD + ->-2-7x-;VT-lrhT^Ks 

n- {l- [2- (5 -jf-ji- 1 -->^d^>x-^) tr^y* 

>- 4--T;W -2- >?n^>^;U-2- k Kd+->-2-7x^I/7-1? 

N- {1- [ (Z) -3 - (1 - i/y-o/vHr-;!/) - 2 f 
10 ^) : sy- A-4 M -2-i/^D^>f;l/-2-tFo + >-2-7x- 
/l/7-t?h7$ h\ 

N- {1- [(E) -3 - (l-i/*D'vH?.=.;l/) - 2 -7°a^;l/| f 
^'J 4 -<;U} -2-v^o^>f-;U-2-h Ka+/-2-7x- 

15 N- {1- [ (E) - 4- (3-^^d^s+4?^;U) -3-7f-^] fcf« 
U v>>- 4 ->f;l/} -2-i/^D^<>f-;U-2-t KD + >-2-7i-;V 
T-t? h7 i h\ 

N- {1- [ (Z) - 4- (3-i/^D^+-fe-;U) -3-7"f-;H k c ^ 
4--f;l/} -2-->^n^>^;l/-2-t h'D^y-2-7i-;l/ 
20 T-fe Y7 i h\ 

N- {1- [3- (1 -i/9v\*-k-A,) - 2 - 7°D t°-;b] k*^'J>>> 
-4-^;U} -2—>y*D^>f-;l/-2-k KD^i/-2-7ic;l/7t h 
7; Kx 

N- {1- [4- (3-i/?V\**-)\,) - 3 -'7'^^;l/] t*^'J ^>- 
25 4 -I'M -2-->^D'<>f;b-2-tKo + y-2-7x-;l/7th7 

30 tfz^ *%.w<D\t&mu m¥mzw®Loz>t&(Dj&m-eft&-tz>z.tfr 
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(a) HB* H 1 13 
Ar 

HO-|-COOH [« 
10 R 1 



25 [V] 

hx-^Qn- e [V] 



»* lM i/WW«U X«««*»**«l **** 



30 
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HO-4--B-X-/;N— E [VI] 
R 1 W 

5 Ar, R\ X&&VE&mm<D&M%1l?Z] X-Tj&tlZit&to 

*fifcfi®Lfc». [VII] ££1* [VIII] 

R 20 -L [VDJ R^-CH-CR^-COR 23 [vm] 

1 4«©|^^U<«7l^©KI»«ittjk**ST**5t [VII] ©ft& 

is $>£*:(*xS: [VIII] ©ffc£tt*RJB<*-iifc*£K:tt: N »&ti*4fi£«J 

(c) ±E-«a [VI] ©It^tt^KffKUfctt. HftSEC [IX] 
R 24 -CHO [IX] 

20 

R 2 4 4 ~ 1 4 <@©f&*n t> U < tt^ttft©KK»^k7K*S 

Ztt<X£Z<> 

±ex [iv] ^ [vm R 2o (c<toT. ^n?* r& 

25 ^*^«^S©^+VS*W-r^J^^2~l 4fl|©i^f0^fc(^fi&fn© 
I6l&lSft<fc7k*SJ tbXtt, flj/ltf, CH 2 CHO, CH 2 CH 2 CHO. 
C H 2 C H 2 - C O - C H s m<D X r> K 7 Jl* V >m\Z* * V g£ SS£ 
fcliCH,-CH (OR 6 ) (OR 7 ) % CH 2 CH 2 -CH (OR 6 ) 
(OR 7 ) N CH 2 C (CH 3 ) (OR 6 ) (OR 7 ) [ZZ.X\ R 6 fc £ kCJ t R 7 

30 lizM'ft&mTJ^jumzm^frttzteR'tRTfr-ftizu^xi-i-is's 



WO 96/33973 



- 20 - 



PCT/JP96/01128 



*t- ±ie^ [vi i] icfc^T, Lcj^tasft* msj 

±I» [V] **0< [VI] K*^T. EK**T«*l* ^ 
/I*;**.** h*S/**#^<* ^* 5 '*^ t-7h** 

5,***^!* ; > » * ' J 1 **** * J "* 

«E«a2a (a) sum * [IV] 

* [X] 

hcJJJ^-Qn-^ [X] 

25 R l 

±E«#»B*^ HBMWil/cWtl** [HI! **** 
VKIi- S. B. 1,94 V (Kad i n) [ J . Org. 
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Chem. . 2 7t, 2 4 0-2 451 (1 9 6 2ff0 ] HKftoT, ®% 

- 3 - ( 3 - i? / *f-A/7 lJ-fu \£/V) * -f 5 h\ X* 
tlx t*fcl-xf-/l'-3- (3-vJyf;l/7;;7'Dh , ;l/) iifWJJ I K 

[iii] o^k#fti*^cwuTi'-5S«x ^i~2^aoggffl^i 

-5>y*\fl*M/A7 5 Ks S^***> % ^>Hf>^ h;loL> N ?oD^>-b' 
20 >* tt^f-U>* *du*;UA n E9t£tt£St. ^odi^, hU^n 

fh7hFD75^ N. N- V/*)V*)\,UT I h\ b 

RffcSKfcU jiHTs -7 0Ttt^LRfcKffl^S»iI©»/Su ff£L<ti 
25 - 2 0°C~ 1 0 0°C©3gHrt<hir£C <h;6<T*£, *\frS*#T£R£l** S 
ST. 5 #Bfl~ 7 BHs ft t L < 1 0 #ffl~ 2 4 IMB-CHT* L£>£ <ta< 

it [i 1 1] ott^KShr*^ civ] <D4t&Vjttztt*o&<?>&m$\ 

so fMficjEfcT&its **<x a.C'i I I] oitGmi^frk 
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tzt)3. [IV] (Dit^ttziHOmt. 1-5 ff£L<til~2* 

;u©iEa^T^fflt- 5 c t#x% Zo 

ttz^ mttt [x] <D*v7v>yit&mt.. ^ [i 1 1] (Djjj\s#>m 
*Kfc&mmmz%i&Ltz&, ^ [ivi ©tt^ti* £!**©&<!:&£ 

it [i 1 1] <Dii)\s*y&om.fo , mmwtLx\u m^f^^Mtt 

^ [I I I] oil )V^ymo^mMim^ Still] <d*/m?v» 

n >J Kn £'<p<<;t/? p D Kt*©llffi8Srt;i'#>i** p V KH<h£ffc£ 
■£Z>z. t\z z. k&x%. SttiXx^Hi. ^ [ I I I ] ©£^tf> 

'J v h\ fcf 'J ^;b^x;i/7 ^ K- HJ 7 x-;HX7 4 >m 
©IteJWOfftt'K *0RtfN- h Ka+->X^ W = h\ N - t Kp*-> 
7*;M'5 Kn l-t Ko**>^>V>y7v^-A48^N-t Ko*Hfc£ 
!$j ; 4 M7x/-;K 2, 4-y^hD7x;-/K 2, 4, 5-r 
ij^dd7i; ^7Dn7i; -;UI£©7 x j -Mt&wmtK 

fc$1t'&ZZ\tfrX%, SttT^ K«x 3* [I I I] O^/l/aKV**^! 

it [I I I] ©*;u#v»©Rfcttl8W*£3£ [IV] ©<k^«5*fc«* 

N. N-i^y f;^«;^7 $ h\ > J ^-+-9-> > ivHy^ h;i/x>, ?op 
ttftyf-l/>x ?PP*;l/A s E3WfcK*> *?ppx*> % h 
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-2 o°c~i o o o c©igfflrt<h-rswi^-c#5o 

5 2fcs * [I I I] ©*/i/#>KORl6ttW»(*tcS«-*SC [IV] ©<k 

m#<DMmzi&bX&Z.ZZ.kiF?ZZifis ^ [I I I] ©tWU** 
>»©RfcttSt#(*l*^*fc*)£ [IV] ©{fc^«|4fctt*©«ttl^5 
£ L < li l ~ 2 ^;u©iEfflrtT-fflt^ z. <h*<T'£ £ e 
io ±fe*t££fDlcfc(,N-C. ^ [IV] ©<k£<83£LT. R 2o a<l££&5~ 

1 5©«S«t»L<«^iSflI©IISteS!lK^*«*-C**t>©*ffll^«^ii 
lis R 20 *<±IS©^^rW-r5^ [X] ©<fc#«J N "tttfr^s *3S9l©5t 

en v>\t&wm.mnt>nz>o 

-75. « [IV] ©ft&&£UT, R 2 WgfeL<Ji*£M©**yg 
is <5l£3S£fc2~ l 4 ©&%*> b< ti^fifn©teK»R<k***-c** *> 

©£fflWd#£Kte. '$*tlZR 20 fr±fr(Dmm$:1l?tt [X] ©ffc£«9 

«k«utx fffl£"rsr*e^*«5c-rsctc«k»). *hb«©^ [i] 

20 it [X] ©ft^»ic*;y«ff«$nyi:**v»^^©«M©|ife*B x a 

mmimtbxit. man. mat. m&mfrmf*ti. mwrnttxit, m 

a\*>*>=7 h;ux>x;u^>if. ^^-^>x;b*>K> *>7r-^*> 

flHt-l ^fi©Ktfcli^ffl^TO°C~l 0 0°C, *?2L<(*ma~5 0 
°C©Sg!ZTfi 1 9 £ <ha<T£ £<> 
30 >7<rx4 ytRfctt* m&&mXim&Ztitt [X] ©fl:£«5 
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i~i2 aoi8»*fc«^iawffliiitss!iKit**i b 'J ^ " ' 

*!U«^^#*. ±BWU ««««« 

- nrr*r a* -2 s-c~i oo"c, »*t<i*o-c~ 

u** ~ * [X] OsT+VflAfctf*^ U h 

ft M»« . ~ 5 »* t «i > ~ 2 - i *<x 

*tf Siaia (b) B*ivc. n-w«»»* [i 1 n •*** 

« SffilS (a) ***** U.» M*««tH««" 
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^ [vi] ©tt£»£<zM ^ y&Mgo&iiis *ftg#gE*D©#&. 

^Jx.(is -fort t 4Zf ' rfr-zfTs • 4 > • ? • i/y-b^x 

(Protective Groups in Organic 
5 Synthesis), T. W. 2"J-> (T. W. Greene)!, 
John Wiley & S o n s*± ( 1 9 8 1 m mziim<D?]'&tt: 

tKn75>> ^**1r> x wUI?©;F7§tti§l££U< 

y 7^pi^k s immo&zm^T, &t v< i*fto°cHQ 1 o o 

0 C©$gfflF*9©SgT- 1 0 £IH~ 2 4 SSRIMS-f * d £ Mi Off 9 - <h*<T'$ 

15 £0 

So 

2 0k g/cm ! ©7R^ETiC, U< li*ijO°C~ift4 0°C©igffirt<D& 
ST' 1 0 fim- 2 4 B*n&tt37c?* CI i fc«k 9 frfc*X* 0 

*K LT'<f ^ns-iaa; [xi] 
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HoX^-X-T/H [XI] 
R 1 



30 



«mk»^ a tvm t** [vi i n «« 

s [xn ©it^ftiK tv 1 13 tvi i n <wt**i«>»6 
It , hum. ««***«*««^**"«* 
*.« a [x n <wte* i **** oa cv i n **« t v 1 1 n ® 

.■tun* ^ 9tKa7 l y ; r!** 

T ** 'i •• «« ► * * +** 1 H 1W7 5 "\ 1" 

, y , n. N -w**r*»>, "-T« 

fV*a [5. 4. 0] »y»-7-*V (DBU) - 1. 5-.T*t 

.^o t4 3. o] yt-s-^ (dbn) <m%%mm-r^- 
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ii^s wastes tto^~8«©»j&*T©M*<flH^*u 

L<B^»D©l»IMjlK<k**»Tr**3S [VII] ©ffc#*0*tt3S]l*4£ 
LTJB^fc»£Ktt* *5SW©St [I] ©<t&WiSjgi§£*lS 0 

10 Slft^bJc*aiT?**^ [VII] ®it£®ttz\tt [VIII] <Dit&®Z 
4t7K^*lc#4EL-5 5-Sie^a5c-r5c«i:tc«k0. *HB|Ojt [I] 

st&xs (O iz'&omtt [xi] ©tt£&©a; [i x] ©r 

20 /-^©T^l/n-zMi ; flliUi^xf-A/i— r^W f h5kKn77^ 

kh'D7 7>, h;l/x>3W£U\, 
SJfciSgli. a*\ 3 0°C~&2 0 0'C, £F£ L< t*ii$0 o C~#j 
25 1 0 0°Ct-fZ>z.£1)<T'%^ tfz, mimjBHL 1 0#IH~7BIHU 

t < (* 1 0 aiffl~ 2 4 B^iiTS C <h*<T^ So 

T'ffodi^lff* U<. -e©/c46©pH^l3ffl^9SS?<J:UT(i. mZ-tf 
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[X I ] (Dit&m 1 *;H=^LTx 1 */P~a*|*>k ft Z L < it 1 ~ 1 0 
io RlKa^fcMfclg (a) , (b) &tf (c) -C»^*l«3C [I] ©-ft 

*^©^^fc«fcWra^** < 5-^r^T'^)S^©7t^HJ{i^ 
20 tt©^SiJ«fi{k«©a«©¥g:lcJ:0»iife$nSo 

±iH©7j&«cj;os^ns-jR^: [i] oit^mt. ftrnzzommtz 

mzft -,Tff -5 C £jo<T'# So 

saw©* [i] ©tt^fti*. 'j ys^^if 

25 ftffltt^tfl;: i n vitrolJWin v i v oT*©A7.*7 U 

s#i;:*tb-c(i. wmv-ffy vtLx [ s h] -fi/v^t>©8^ * 

30 bTAXrt'J >M 2 ^fci^AX*'J >M,S«(*H*fl/Ttt«»y/f> 
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YtbX [ S H] -N-yf;W3^7 ^ 5 0 96JHKW«»l*4t: 

£^©SS (I C 5 o) <fcD£fcHl/fcfi?lt£» (K,) T*je>fc« 

1 ) mmwmm 

s M2 5 0 g~3 5 0 ggJg©SD£ittt7 -y h [H*f"t-^X'J'<- 

©5 OmMh U^-ttKx SmM&fb^T'*:^^ lmMxfl/>i;7; 
>HftBIH'*-MJ*A % 2 0%i/ 3 $l££W?-S$» (pH7. 4) #T 
ha> (-fe^TM >^5) JCjrO'i-^^^'rXL^o Cft£3, 0 0 0 
io xg, 4°CT'l saiBBfcWHBU *©±»**— tfTiSilLfca^ 

100, 000xg, 4°C"C4 5^€S^8tLfco fc&nfcitR**& 
L^5 OmM h 5mMJSjb^r^>"f A^-^Wi-S^ra 

(pH7. 4, etThUX/<y7r-t*) KHWLTIOO, 0 0 Ox 
g, 4°CT4 5^^€S^glLT'#bn/cttm* HJ*'<*7t-T 
is 5 0mg/mli/i5j:9lClSU - 8 0 Wttffl««fc#Lfc. Jgi 

2) AX* 'J yM,gg#*S£lfi«fil* 

/N _;jrij_^»X (Ha rgr eaves) £©>7"ft [Br. J . 
Pha rma col.. 1 0 7*. 4 9 4 - 5 0 1 K ( 1 9 9 2*P) ] £K 

20 SLTfrofco *18&VM*s 1 nM [ 9 H] -7^>-tft:> 

([ 3 H]-Telenzepine, 85C i/mmo 1, New 
England N u c 1 e a r§5!) ^JilWkft^llt 0. 5ml © h U 
X/< 7 7r-*T*Ig (#72 0~2 5°C) „ 1 2 0^>+ 3 ^-hU: 
0. 5ml ©ft&Lfc h U X'<v 7 T-^Jnx.T^*vX7 -f A^- 

25 (Packard ^--7 4 /U* -7*1/- h G F/C) TiE^I&iS U 

1 m 1 (D)K<$ Ltz b «J X'< 7 7r--C4 lafijfej* Lfc 0 7^;^-^50 °CT 
lNfWK»»x S^f-l/-*- (Packard ? a->>?-0) 
tT7^^-i:RlL/: [ 3 H] -r l/>Hf tr>©SJ:ttfgte£v<f 7 o7* 
U- h->>^U->3 yfi*>V9- (Packard h -y 7*/ 7 > h ) "C 

so MfcLtz* t&H [ 3 H] -^l/>-tfhr>©*S(«M»HWtt^tt, 1 OfiM 
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10 



15 



\>]s>HV> (P i r e n z e p i n e) ^»LT*to/c 0 

(Cheng and P ru s o f f) [B i o c hem. 

Pharmacol. . 2 2£. 3 0 9 9 - 3 1 0 8W ( 1 9 7 3*) ] C 

3) AX* 'J VNUg^titfS^KSlH* 

m*&Lt(«l*x Kfcl/CO. 2nM [ 3 H] -N- 

, * * X 3 « 5 2 > ( [* H ] - N - 
methylscopolamine, 8 4C i/mmo 1. New 
Engl and Nuclearl) *»t*fc*tt±E2) Oi*X*'J > 

4) ax* U vM,#B(«S*iMFKiA 
WWtUTlMWW. WIVtffKfcl/CO. 2nM [ 3 H] -N- 



20 



25 



30 
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Kj (nM) 


Mj/ M3 




M, 


M 2 


M 3 


mmmi 
nits® 


45 


860 


8.9 


5.0 


96 


mmm ie 


13 


302 


3.1 


' 42 


97 




120 


1400 


9.2 


13.0 


152 




6.0 


190 


2.0 


3.0 


96 


mmm 29 


40 


1100 


4.1 


10 


270 


fused 32 


84 


2300 


11 


7.9 


220 



15 

M , feck VM,9&& X 0 t> M,«#fc*t < JSta btz 0 
AXftJj >M,$^ttfet>LK» (i n vitro) 

1) «dj^*4^«ii*jy5M,a$#Sftttt» 

flW«r*tt«fSl«Cifil^ (ft* 1 cm) £fflWc 0 m2 0ml 
U7*-^y-lr5>r [9 5 960,. 5%C0,a«, 32°C. 1 vM 

y o h i mb i n e (a.JSftX) ££tr] Ufcv^xSrtfcfl 

3 0 »RB¥*4t ;K&«l§£ffl I ^T«OTft ( 0 . 5ms, 30 V) 

McN A- 3 4 3 (2. 5 x 1 0- 8 M. M, StR^T^-X h) IZ 

30 WAMcN A- 3 4 3 (1 0-'~l 0- s M) ^€^g^t>3^fflgC 
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mtio mmmzx$c&Lwm*<®'&i>tz'&, wmt^mm^x 1 o#& 

.fcOMMcN A-3 4 3^ft4Uo McN A- 3 4 3 

rtStt % McN A-343 &#HU©iRilS?l5£ 1 0 0 % t LTS Lfc 0 tiLtoit 

*st»j*iiurftJwiti>fTofco sT>%m&?yh ooo-soog) z 

KlMBES*, frbrnZfathbtZo &*&2 Oml©? \s7X-^>i£?<( 
h^«(95%0 2 , 5 96COt*Sl. 3 2°C) TUfc lfcT/?Xlrti: 
fl]#l$I}>0. 5 glCTSRttfcBSLfc. ttlWStti&ttit*ffll*TE«L 
fc e 3 0WML/:^ *^//<3-/U (1 0" 9 ~1 0" 6 M) 

*©1 O^UKSOf^^/O-^JRWftKWl/^o rtA"<=»- 

Xffl&mtn&lZ.'&^'n'ytlo SD»tttt5yh (300-500 g) % 

«W h£*tt (95%0 2 , 5%C0 2 iim. 3 2'C)T«fclfc7^X 
«rtC^«IISa*l. Og.Ht^O. 6gKTB£Lfc. «*©3fi?Jl* 
SfRttfcSESLfco llMPWHtl/fctk 1 0- 4 M©*/WO-;UcJ: *) 2 
EMMB£-ti\» 2 0S©*;^o--'HR«* ,, J7TU>x©jRfilib^:e «f» 

&«Ht£#)£&4L (*^tt«S»lt) * *© 
1 0ft'&frbi]J\"<3-jl, (lO-'-l 0" 3 M) *3M*T*«WK»^ 

M£l 0 0%ilt$lfco «IMb£«BMfcJ:*raRJ&fll*©$'7 H© 
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mm**. *m\wt&m®miW) (k b id zxv>tz 0 

Smm&vvY (3 0 0-5 0 0 g) ZUfcMmKZ^ ®H£®fcBU 
s g&(95%0 2 . 5%C0 2 iIM, 3 2 °C) T'Mtz Liz-??* Xfrti:, 
8HtL£'t£ N 1 0 «M©*7;wo -,k;: £9 2 IsliR^ $ ^ 2Is]@©*;w< 

&mt&V}*&$\s m^mmw . *©i onm^**'^-* 

io (1 0" e ~l 0- s M) £{£«ga^3&fflfiT)^ftK&4U fflgSfCfiJ 

5) JgtiJ^y hHWCfc^^0KM 3 ^^!n:g?^ 
*^a(i^{CS£t^-,/Co SD^ift7 7h (2 0 0~4 0 0 g) £ 

RJtL^o ^S-Sml©?!^*-^-^^ hS*£& (9 5%0 2 , 5% 

co 2 iim, 32°o -cifcifcT/^xfrti:, Vim^tio. 5 g izxm 
muz 0 M*<D&j]ttmRmztmi,tz 0 i^ml^ 10 -<m© 

£;UA 3 -,i4c£9 2II]JRi&S-ti\ 2[5]@©^;W<3-;l/jR^^ U 7 7 U> 
(UtlMi^&g) . *©1 0#&j&>£*7;W<3-;I/ (1 0" B ~1 0 J M) 
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312 a^a vgzmmm (in vitro) 





K B (nM) 


M,/M 3 * 


M 2 /M 3 * 








E§HM 3 




lS5f§0Jl 


120 


1500 


19 


24 


31 


6.3 


79 



M, x 4>^M 2 . ^«M 3 . H]liM3fcJ;^MM 3 ©§AX*U 
1*7.* V >M&®t*mttMf& (in vivo) 

8-1 I ®M (3 0 0-4 0 0 g) OX^7-^'K-V h*<> 

(7 5 0 mg/kg, i. p. ) &tfa-*D5o-x (37. 
5mg/kg, i. p. ) Tift#U ^C*-a-U^}fA^ 0 £ 

tz, mmmmt^x^ ^mmmm\zti-^^^x^tz 0 

V> (5 mg/kg, s. c. ) KJ:&i*¥R*££l;:JW#JLfcau 
Pulmonary Mechanics Model 6 
(Buxco) ^ffl^TAX^TJCT^itg^Sj^L^o 7-k?Jlzn) 

> (50 //g/kg. i. v . ) iz^ty^mmmmmmLfzo ®m 

2Sm££fti#fa0¥^ffi£*ft*'*ifr3l U =3 > h d -^©EfD£ 1 0 0 % 
2) 5 7 Mwfctf*iifc#$Mftft 

5-7iii$OX^-rK-y ^^aitt5-y h£^>h/N*;Hf*-;U (6 5 

mg/kg. i. P . ) T-jft&u m®&$mtLTG®®mm\zj}- 
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tztt>\ZfiJW<zi-;l (1 0 jag/kg, i. v. ) &&5-l,fz e *tl*'tl 
tz 0 it&OiR^te^X^+e^'J- (D rummond. 1 0 0 n 1 ) £ 
X*+t"? 'J-tf>g£<fc98l3?U-Ofci6*: (7 5mm= 100/zl) o 3 > 

10 3) Hcfc#*«Mfl5ffl 

(6 5 rag/kg, i. p. )T'^UIWfflilT5WIi: 

h'> oo //g/kg, i. v. ) &5-\z&*)tkbtzM*<Dm : fimmtia* 
5 o%zm.m?zmmt:EDsomt%.m\^ mmnv>mmu.fomm±*)7 
20 *) ?vYzm^iz®w.n&.tomftm 

(Ma gg i ) [(Drug D e v. R e s. , 1 0#, 

1 5 7- 1 7 oh (i 9 8 7^) ] (Dumizft^xmnznu^tzo 

8-10 M&OXT'v-rh'-V^m&vy h (3 3 0- 3 7 0 g) in 
Sl/*> (1 g/kg) &tfa -^n^o-x (5 Omg/k g) 

&&*xmtz Lfc2 0y- v©^^ffitll^gP J: 9 3-4 mm^lCjfA U 

30 /c 0 {^K^fflji^o cd^sit' 3 o ftmz-mz btz&, ®&t[*i&*E.zmm l 
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T^zm&1fiR^ft1fcW£Wto*^VZt-C£.m£m*Z&ALfz (2. 8 
ml/hr), *©8U fcT»tt*2KLT5#l«£1lh£S'l*fc. 
P v e s P ^Ji^BttrtERW^ttJlOlllWtrtffi^Sli: LTSE« L/c 0 
VLttcOti < <h t> 5 HJgLb* 9 * U SJE«»«trt«*ffi** LtzW)®ZM 

U Mtlfeffl (ID,.) WUtt45»HC, 15** 

S&lc£S6m7k©&A£IJIl&U »«trt**E*IE»Lfco tt*«Wft# 
t?I©S*RRBttrt**E* 1 0 0%<i:tT> *»«Mft#ao»Krt«*fl£© 

«MHffl**I D,s£LT#Ji>fco 

5) ^fS^JilW^ 

I D.sffl^to^o 

6) HCte^-5^IRJC*r-r«^ffl 

8-1 13ft (3 0 0-4 0 0 g) ©X^-^K-U ^itt?^ 

(7 5 Omg/k g. i. p. ) Mo-^o^n-X (37. 5 
mg/kg, i. p. ) "CJfl»U ^f3ti:*-a-U^Atfco 

(5 mg/kg, s. c. ) IU0iJ6W*SiC«l«bfc^ AI» 
&TKT&ffi&£3W£bfco 7W3^ (5 0*/g/kg, i. v. ) 

izxmmzm&btzo tmumsAsm Russia 

^l^fclt -57*^=1 U >«36^»ttfiT©W«**n**ltfJH/. ^> 

U >»Jft^ftttfiT*5 0 96li«J#Jf *ffl»* I D 8 olltJE«U &ft 
«5»©ffl*K*ft»<J:0^at*v HWr*l8^TID,.tt*»HUfc. 
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f3 ax*'J vggfttfttftffl (in vivo) 





(mg/kg Lv.) 


(mg/kg Lv.) 


m 

EDgo 
(mg/kgi.v.) 


(mg/kg i.v.) 


(mg/"kg Lv.) 


<*8« 
(mg/kg Lv.) 


JC*0U 


0.023 


0.19 


1.4 


1.3 


0.67 


>3 


atoropine 
ipratropium 


0.0043 
0.0015 


0.0022 
0.0018 


0.018 
0.0041 


0.027 
0.0048 


0.019 
0.004 


0.0037 
0.0018 



«M^©sij^ffl^K«-r*Ax*y >s«#*<#«-r*flb©»»ic 
is e^A«^isitittLfc6a©Rieic«UTx t^"nt>aogtt*«u *© 

J^±©<hfc«9, *3iBJJ©5»; [I] ©ft^«tt, 

eiu utt&iMfe raft^©nf raft** : mutttiajK. 

^^©TMW^MII©§S©i¥iRSmS©^atA:I^^JttT^ 

istzimizwMt'tzz tonus & 0 mmuamtbxi^ zmamizts^x 
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ttflfco»^/j:jBt(*»w»IB*fctt»»*#*^<Dt>o-C*oTt>J:c> 0 

L<l*l. 0-6 0MM%om^^t?>Zt^X'%io ztizozm 

0. 1-1 0 0mg/kg*l~3ttlsUw^T> *fc#«D»5-©«6lix 
0. 0 0 1-1 0mg/kg*lHM3IC$K^ft#*-*©#ff£U^. 



30 
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i 


cPohh 


2 


□ OH H 


3 


□ X OH H 


4 


□ OH H 


5 


□ n oh h 


6 


Q OHh 


7 
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5 


8 


□ oh h 




9 


Q N OHH 


10 


10 


Q OH H 


15 


11 


(^J OHH 


20 


12 


r * 

OH H 




13 


rn oh h 


25 


14 





30 
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15 


\/ N OH H 


16 


\_y OHH 


17 
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38 
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20 
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mmm^ 




5 


56 


\_f OH H 




57 




10 


58 


/-J OH H 


15 


59 




20 


60 






61 


S*J OH H 


25 


62 


\_/ OH H 
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5 


63 






64 


\_y N OH h N — ' 


10 


65 


^7 x ohH 


15 


66 


{J^OH H 


20 


67 






68 


oh h 


25 


69 
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mm* 


5 


70 


\_/ OH H 




71 


gsxr'r -ho 

O^ 0H H 


10 


72 




15 


73 


\_y oh h \J 


20 


74 


\_y OH H w 



25 1 

N - r I - (4-jt^jU-3-^>7--j\y) i-4 AA -2 

-*>?P7^;U-2-b Kp*^- 2-7x-;t/7-fr h7 = KO^eS 
Iil. 2 - ^o^- 2-bh'p^->-2-7 x-;UBEggg>i^5$ 
S. B. *fO (Kadin) [J. Org. C h em. , 

30 2 7#, 2 40-2 4 51 (1 9 6 2) ] ICS bT£jjjtLfc 0 



Page 52 of 1 

WQ96-33973 ffile://J:\Legal\Patents\W096-33973.cpc] _ „ . " 



PCT/JP96/01128 

WO 96/33973 _ 



10 



y^^**->Fl 5ml»**«D^ «fC4l»IW»Lfc. W6K* 

y** 5A ^ 7 h^7-(- (SUSiS** : ^ 2 0 / 
1-9/1) CtlWU 1-^0^-1-7x^-2-^^ 
-i-*-*6. I9g*ifc. owoi-^n^-i-?^- 
;U _2-^oh'>- l-*-*6. 19gO3k2 0mli«tia^^>i 
*>J*A1 5. 04gO*25 0mlM**0~5Wto*2«dWU<K 

* ^ Attt b fco ««E« ^ * #ifc 

- o 2 2 - b Kb * k ' 2 - 7 - * T - 

2-^nW-2-kKo^>-2-7x^«2. 6 9 g. 4- 

7;y-l-t-7h^'>^^-^'j^>2. 17g. 1. I' -* 

5 *V-*2. 0 9 gfc£tf4 - W 5 / fU V 1 . 

5 8g*«eN. N-^f**^TU-10 0mli:ttllHWW 

•> u * ^p^^7.- (MM* : 
1 0/1-4/1) IIT««LaWfc<rt»2. 18gt»fc. 
B xg3 . m — j^J^ A ^ldM - 2-^n^-2-bFq 

N- (i-t-7-h + ^-^'J^-4-^W -2-->*D 
2 - t Kn*->-2-7x^7t h7 5 K 1 . 0 g* 4 Ntttt? 

30 £&J0. 8 3gt»fci 
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M4. n - r l - (4 3 -^>f-;i/) b'^'J^>-4-^ 

N- (fc^'J 4 ->f A-) -2-^D-rf/P-2-tKo*->-2 

5 -7xim h7; K •*»»<>. 8 3 g, 5 -^n«- 2 2 
-^>x^0. 4 2g, 2mgfc«fctf&7k!fc&*7 tf^A 

1. 42g£*R7kN, N-^yfWA7;K2 5mli:igU 7 0°C 

**>/fH*x?^l'=2/'l~l/4) KTfltSlIU g)Ht:£$J4 4 9mg 

•H-NMR (CDC1 S> <5ppm) : 1. 3 8 - 1. 5 6 (2 H, 
m). 1. 62 (3 H. s), 1. 69 (3 H, s), 1. 74-2. 22 
is (12 H, m). 2. 28-2. 38 (2H, m) , 2. 78-2. 88 

(2H. m), 3. -32-3. 42 ( 1 H, m). 3. 47 (1H, 
brs). 3. 68-3. 81 ( 1 H, m) . 5. 03-5. 12 (1H. 
m) , 6. 1 8 (1H, d. J = 7. 9Hz). 7. 25-7. 38 
(3H, m) , 7. 4 8-7. 5 2 (2H, m) 
20 fi^FAB-MS (m/e. (C 2 ,H 3 < N 2 0 2 + H) 'tbX) : 

3 7 1 

mrnm2 

N- ( 1 -/vfrS/yl/hT^U 4 -^f;l/) - 2- i/»o^f-;l/~ 2 - fc 
Fp4^-2-7x^i/7th7; K 

25 7*ot^>*n\ nmm 1 ©ii§4 ^mo^TSKt^ 

'H-NMR (CDC 1 3, <5ppm) :0. 87 (3H, t. J = 6. 
8Hz), 1. 21-1. 5 0 (8 H. m) . 1. 55-2. 12 
(12 H. m), 2. 24-2. 31 (2H. m), 2. 70-2. 82 
so (2H, m). 3. 25-3. 6 0 (2H, m), 3. 64-3. 7 8 
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10 



15 



20 



(1H, »).6. 11 (1H. d. J-9. 6Hz) . 7. 23-7. 
37 (3H. m) . 7. 45-7. 5 1 (2H. m) 
UlSfe^J 3 

m- n - r jzj -.g-^-b- M k^'J^>-4-^M -2-> 

'H-NMR (CDCla. <5ppm) : 0. 95 (3H. t. J-7. 
5Hz) ,1.32-1.5 1 (2H. m) . 1. 70-2. 1 6 
(12H. m). 2. 16-2. 27 (2H. m) . 2. 30-2. 39 
(2H. m). 2. 7 2 - 2. 8 5 (2H. «) . 3. 30-3. 60 

(2H. m) , 3. 6 5 - 3. 7 9 ( 1 H, m) . 5. 28 (1H. 
dtt J = 10. 7. 6. 9. 1. 3Hz). 5. 42 (1H. dtt. 
J = 10. 7. 7. 1. 1. 3Hz), 6. 14 (1H. d. J-7. 
8Hz) . 7. 2 2-7. 3 8 (3H. m) . 7. 45-7. 51 (2H. 
m) 

H»4 
N - {1 - 



p) _ 3 -^*+-)\A tf < * -Wfl'} ~2- > 
(E) -3-^**i* y^r>^**-h*ffl^«WllOXa4 

■H-NMR (CDC1,. <5ppm) : 0. 9 5 (3H. t. 3-7. 
5Hz) , 1. 3 2 - 1. 5 0 (2 H, m) , 1. 60-2. 21 
2. 3 1-2. 39 (2H. m) , 2. 72-2. 85 
3. 3 0 - 3. 4 9 (2H. m) . 3. 6 4-3. 7 9 



( 1 4 H, m) 
(2 H, m) , 



(1H. m) . 5. 34 (1H. dtt. J-15. 3. 7. 0. 1 



3H z ) , 5 



30 



4 9 (1 H. dtt. J = 1 5. 3. 6. 2. 1. 
3Hz) . 6. 12 (1H. d. J = 8. 6Hz) . 7. 23-7. 38 
(3H. m) . 7. 47-7. 51 (2H. m) 

nmrns 
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N- r 1 - (6-J1-JI- 5 -Vf-^) b'^'J 4 -2 

-•>^p7f;l/- 2 - b Kp*v- 2 - 7x^;U7-t? K7 $ K 

*§4 ti3iaio^-ca»t^»*ai»i/fc 0 

5 'H-NMR (CDCl 3 , fippm) : l. 2 5 - 1. 3 7 (2 H, 

m). I. 42-1. 5 6 (4H, m) . I. 58 (3 H, s). I. 67 
(3H, d, J = l. 2Hz). I. 72-2. 18 (12H. m) . 2. 
31-2. 46 (2H, m), 2. 79-2. 91 (2H, m). 3. 20 
-3. 6 0 (2H, m) , 3. 65-3. 8 0 ( 1 H. m) . 5. 03- 
io 5. 11 (1H. m) . 6. 18-6. 2 8 ( 1 H, m) , 7. 2 2-7. 
3 6 (3H, m) . 7. 4 6-7. 5 1 (2H. m) 

N- f 1 - (4-y^;U-3-^>-r-;P) b'^U 2 >- 4 - likJ -2 
-■>^ny^-2- (4-7;l>ta7i~;l/) - 2 - b Kn*v7-fr h7 

15 5 K 

'H-NMR (CDCh, <5ppm) : 1. 3 7 - 1. 5 5 (2 H, 
m) . 1. 61 (3H, s) . 1. 68 (3H. s). 1. 72-1. 97 
20 (7H. m), 2. 00-2. 21 (5H. m), 2. 31-2. 36 

(2H, m). 2. 78-2. 99 (2H, m), 3. 20-3. 50 
(2H, m) . 3. 6 3 - 3. 7 9 (1 H, m) , 5. 01-5. 09 
(1H. m) . 6. 22 (1H. d. J=8. 2Hz), 6. 97-7. 
0 5 (2H. m) , 7. 4 4-7. 5 1 (2H. m) 
25 <£#fl¥*gFAB-MS (m/e. (C 2S H„ F N,0, + H) ' tLX) : 

3 8 9 

N- fl- (5 - 4 -s\*~b-Jl) b'^U i>>- 4 — r yui -2 

-^?p:^;U- 2 - b KP^y- 2 -7x-;l/7t h7 * K 
so 5-y*;l/-4-'vHf.=.;U ^ 9 HSfeflJ l ©i 
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g4 trnm^m-c^mit^m^uzo 

'H-NMR (CDC 1 3. <5ppm) : 1. 3 7 - 1. 5 6 (4 H, 
m) , 1. 5 8 (3H. s) , 1. 6 8-2. 11 ( 1 5 H, m) . 2. 
2 6- 2. 3 4 (2H, m) . 2. 7 2- 2. 8 4 (2H. m) , 3. 30 
-3. 55 (2H, m) . 3. 62-3. 80 (1 H. m) , 5. 05- 
5. 1 2 (1H, m) , 6. 1 4 ( 1 H, d. J = 7. 8Hz), 7. 2 4 
-7. 37 (3H, m) . 7. 4 6-7. 5 2 (2H, m) 
IWJ8 

N- fl- f4-yfM>^) £1U S?>-4->OH -2-y?P 

'H-NMR (CDCU, <5ppm) : 0. 87 (6H. d, J = 6. 
6 Hz) , 1. 10-1. 2 0 (2H. m) . 1. 3 4- 1. 6 0 (5H. 
m). 1. 70-2. 15 (10 H, m) . 2. 24-2. 33 (2 H, 
m) . 2. 7 2 - 2. 8 6 (2 H. m) , 3. 3 0 - 3. 6 0 (2 H, 
m) . 3. 6 5 -3. 7 9 ( 1 H, in), 6. 1 3 ( 1 H. d, J = 8. 
1Hz). 7. 22-7. 3 8 (3H, m) , 7. 46-7. 52 (2H, 
m) 

n- n- u-yf-zu- 2-fs*-JD vmvy-A -JM -2 

'H-NMR (CDC Is. <5ppm) : 1. 15 (6H. d. J = 6. 
9Hz), 1. 3 0 - 1. 5 5 (2H, m) , 1. 65-2. 15 (8H, 
m), 2. 15-2. 35 (2H. m). 2. 45-2. 65 (1 H, 
m) , 2. 6 8 - 2. 8 5 (2H. m) , 3. 2 1 (2H, d. J = 3. 
0Hz) 3. 25-3. 55 (2H, m). 3. 60-3. 80 (1 H, 
m) . 6. 18 (1H. d. J = 8. 3 Hz) , 7. 20-7. 40 



WQ96-33973Jfile://J:\Legal\Patents\WQ96-33973.cpcl 



Page 57 of 11 



WO 96/33973 PCT/.JP96/D1128 

- 55 - 

(3H. m) , 7. 4 5- 7. 5 3 (2H. m) 
Ml&ffl 1 0 

N- T1- (5 zJ. ±Jk=. 3 -s\*i/-J\s) -2 
-y^pyf;l/-2-b Kp*'>-2-7jl-;I/7-E K 
s l -yDt-5-/f;i/-3-^J/^ffll\ HS6^Jl©Xg4^l5Hi 

'H-NMR (CDC 1 3, Sppm) : 1. 12 (6H. d. J=6. 
9Hz), 1. 25-1. 5 0 (2 H. m) , 1. 65-2. 05 (8 H, 
m) . 2. 0 5 - 2. 2 3 (2 H, m) , 2. 2 4 - 2. 3 5 (2 H, 
10 m) . 2. 4 2 - 2. 6 0 (3 H. m) , 2. 6 8 - 2. 8 5 (2H. 
m) . 3. 2 5- 3. 5 5 (2 H, m) . 3. 6 0 - 3. 8 0 ( 1 H, 
m) . 6. 12 (1H, d, J = 7. 6Hz), 7. 20-7. 40 
(3H, m) . 7. 4 4-7. 5 3 (2H, m) 

nmm \ \ 

15 N- n- (4-/1-JI- 3 -<<>-t—JI>) b°^U i?>- 4 -4*1 -2 

- p 'S* ->;!/- 2 - b Kp*v-2-7x— ;l/7-fr h7; K 

1 OXg 2 - 4 «h Kt»©^j*-caWk^«J*«ia Lfc e 
'H-NMR (CDC1 S . Sppm) :0. 8 0 - 0. 9 5 ( 1 H, 
20 m) . 1 . 0 9 - 1. 3 9 (6H, m) , 1 . 4 5 - 1. 9 8 (7 H, 
m) , 1. 61 (3H. s). 1. 68 (3 H. s). 2. 05-2. 23 
(4H. m) . 2. 3 1- 2. 4 5 (3H, m) , 2. 7 5 ( 1 H, s) , 
2. 8 0- 2. 92 (2H. m) , 3. 65 -3. 8 0 (1 H, m) . 5. 
01-5. 09 (1H. m). 6. 55-6. 59 (1 H, m) , 7. 23 
25 -7. 38 (3H, m) , 7. 5 7-7. 6 1 (2H, m) 

fi«FAB-MS (m/e. (C 25 H 38 N ? 0 2 + H) " tbX) : 
3 9 9 

mmm 1 2 

N — {1- r (4S) - 4- y ^;i/^'>;ui b°^u v>- 4 --r;i/) - 

30 2 - is 9 w\*ri/)\>- 2 - b Ko4-->- 2 -7 x — JIT* hT I K 
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(4S) - a- ^=f-)i^^ji /9>x>u**-\.£m\ %mwi i 

'H-NMR (CDC1 3( <5ppm) . 0. 84 (3H, t, J = 7. 
2Hz), 0. 84 (3H, d. J = 6. 3Hz), 1. 01-1. 18 
5 (3H. m), 1. 18-1. 38(7 H. m), 1. 40-1. 60 

(4H, m) , 1. 6 0 - 1. 7 4 (4H. m) , 1. 74-1. 84 
(2H, m) , 1. 86-1. 9 6 (1 H, m) , 2. 03-2. 37 
(2H, m) . 2. 2 8-2. 4 5 (3H, m) , 2. 75 (1H, s) , 
2. 8 0-2. 9 2 (2H, m) , 3. 6 6-3. 7 9 (1 H, m) , 6. 
io 5 8 (1H, d, J = 8. 3Hz), 7. 2 3 - 7. 2 8 ( 1 H. m) , 
7. 3 1-7. 3 7 (2H. m) . 7. 5 7-7. 6 1 (2H. m) 

&#*?f£FAB-MS (m/e, (C 26 H< 2 N 2 0 2 + H) 'tbX) : 
4 15 
HSS#J 1 3 

15 N- f 1 - (4.- 5 - V* j-jl- 4 -^*-tr-;I/) h'^Ux>-4-^ 

M -2-*>*P7 >;l/-2-h Ka*>-2-7x-;UT-t?KT3 £ 
4. 5-^^U-4-'MHr^ J a> h£ffll\ MM&] 

'H-NMR (CDC 1 3 , Spprn) : 1. 3 0 - 1. 4 5 (2H. 
20 m ) • 1- 4 5- 1. 5 8 (2H. m) , 1. 6 2 (9H, s) , 1. 7 0 
-2. 15 (12H, m), 2. 22-2. 3 0 (2H, ra) , 2. 70- 
2. 82 (2H, m). 3. 30-3. 42 ( 1 H, m), 3. 49 
UH, s) . 3. 6 4-3. 7 9 ( 1 H, m) . 6. 14 (1H. d, J 
= 8. 3Hz). 7. 25-7. 3 8 (3H, m) , 7. 47-7. 53 
25 (2H. m) 

nmw 1 4 

N~ T 1 - 3 -^>x-;U) f^U -j)V\ -2 

-->^P7'PbVU-2-b Kp*->-2-7 h7 5 K 

2-->?D7*ut>-2-t KP + ->-2-7x-;H^K^fflt> x HJfgflj 

30 i en 2 ~ 4 1 mm<D*mx'%mit&%)ZMm uz 0 
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'H-NMR (CDCU. <5ppm) :0. 47-0. 67 (4 H. 
m), 1. 38-1. 5 9 (3H. m) . 1. 61 (3H. s). 1. 69 
(3H. s) . 1. 8 5 - 1. 9 7 (2H, m) . 2. 06-2. 21 
(4 H. m) . 2. 25-2. 3 6 (2H. m) . 2. 75-2. 88 
s (2H. m) . 3. 7 2 - 3. 8 6 ( 1 H. m) , 5. 03-5. 08 

(1H, m) . 6. 09 (1H. d, J = 8. 2Hz). 7. 27-7. 

39 (3H. m) , 7. 5 7- 7. 6 2 (2H. m) 
MiFAB-MS (m/e, (C 22 H 32 N 2 0 2 + H) " t LX) : 

3 5 7 

io nmm 1 5 

n- (i- r (4S) ZL ± = j^jw^tkM ■vivvy-A-JM - 

2-->^ayphVU-2-b Ko^y-2-7x-;l/7-irh7; K 

(4s) -4-yf;K#wv /?>xji>**-h*mi<\ nmwi 4 

15 'H-NMR (CDC l s . 5ppm) :0. 48-0. 68 (4H, 

m) , 0. 85 (3H. t. J = 7. 2Hz) , 0. 85 (3H, d, J = 
6. 3Hz). 1. 01-1. 1 8 (2 H. m) . 1. 21-1. 38 
(2 H. m). 1. 40-1. 75 (4H, m). 1. 57 (1H. 
ddd, J = 5. 5 Hz. 8. 1Hz. 13. 5Hz) . 1. 85-1. 

20 9 8 (2H. m) . 2. 0 6-2. 1 8 (2H. m) , 2. 3 2 (2H. 
t. J = 7. 6Hz), 2. 77-2. 90 (2H, m) , 3. 28-3. 

40 (1H. brs). 3. 72-3. 8 7 (2 H. m) . 6. 04 
(1H, d. J = 6. 9Hz). 7. 2 6 - 7. 4 0 (3 H. m) , 7. 

5 8 -7. 6 3 (2H, m) 
25 1IMFAB-MS (m/e, (C 23 H 36 N 2 0 2 + H) * t LT) : 

3 7 3 

mm 1 6 

n — f i - (4 -y =f-)V- 3 e^'J 4 -2 

30 2 - ^?u^>^- 2 - t Kn*->- 2-7 3.—)Vffi8L%m\ 
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1 (DIM 2 ~ 4 t ISWO^tt^aUt^**** ^fc. 
'H-NMR (CDCh, 5ppm) : 1. 12-1. 28 (1H, 

m) . 1. 3 2 - 1. 9 0 (llH.m). 1. 60 (3H, s), 1. 

6 8 (3 H. s) . 2. 0 3-2. 1 9 (4H. m) . 2. 2 6-2. 3 2 
(2H. m) . 2. 7 2 - 2. 8 2 (2H. m) . 2. 9 5-3. 0 9 
(1H. m) . 3. 14 (1H, s) . 3. 6 2- 3. 7 7 (1H, m) . 

5. 04-5. 10 (1H. m) . 6. 31 (1H, d, J = 7. 

9Hz ), 7. 2 3 -7. 3 8 (3H. m) . 7. 5 7-7. 6 1 (2H. 

m) 

MiFAB-MS (m/e, (C 2 4H 36 N 2 0 2 + H) ' tbX) : 
3 8 5 

mmm 1 7 

N- (i- r [j_sj -4-y*;wv*wt/i h'^')^v-4-^;h - 
(4S) y vzmi>\ nmmi 6 

•H-NMR (CDC 1 3. «5ppm) : 0. 84 (3H. d, J = 6. 
4Hz) . 0. 85 (3H. t. 3 = 7. 2Hz) . 1. 00-1. 74 
(17H. m) . 1. 7 8-1. 9 1 (2H. m) . 2. 0 2-2. 3 4 
(2H. m) , 2. 30 (2H. t, J = 7. 6Hz), 2. 73-2. 
8 7 (2H. m) . 2. 9 8-3. 10 (1H. m) . 3. 10 (1H. 
s). 3. 65-3. 79 (1 H. m) . 6. 33 (1H, d, J=8. 
6Hz), 7. 2 3- 7. 3 0 ( 1 H. m) . 7. 3 1-7. 3 7 (2H. 
m) , 7. 5 7 - 7. 6 2 (2H, m) 
iMFAB-MS (m/e. (C 2S H 40 N 2 0 2 + H) * tbX) : 

4 0 1 

mmm 1 8 

^ _ 2 - (l-v^D^>x v-1-^^ Kp^>-2-7 
T ^;l/T-b LZJLif 
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Xgl. (2R) -2- (1 ->?p^>x>- 1 zjiik) -2-tKa* 

(2S. 5 S) - 2 - (t-^f-;l/) -5- (1-b Kp*-> 
•>?p^>?>- 1 - 5-7 J.-JI- 1 . 3-s?a-*y9>-4- 

D. 4?— /<y/N (S e e b a c h) £©77& [Tetrahedron, 

4 0#1 3 1 3- 1 3 2 4M (1 9 8 4*f0 3 l^otMlfc (2 S. 

5 S) -2 - ( t - -5-7x^-1, 3 - y^+V7 >- 4 - 

3 7 9mg©fh7tFo77>15ml«- 7 8 4 Ctl. 5M 
'Jf-^A^-ryyphVUT^ K^**>**1. 3ml£i8TU 4 5#Fb1 
mftLtz'&i/?v<>? S >0. 2 5m l^flnx. 2. 5^FBlMnifii:# 

: ^t>/ft8xf^=4/l ) KT«aiU ^Hft^fc 
12 6ragm, - 

II1-2. (2S, 5S) -2- (t-7^;U) -5- (l--/?a^> 

x>- l --r;u) - 5 -7x-;i/- l . 3-^V7>-4-t>cM 
(2S. 5S) - 2- (t-y^U) - 5- (l-bKo+y>>^0'<> 
- 5-7ii;l/-l, 3-v?t+V7>-4-t> 
1 2 6mg©k , 'J^>8mlMlC0°C^I:y^-;W2ml ^ygTt^o 

sst-i 4i$Rgst#su s^mc^t'^if^i- f^ffltau mm. 

B*L»^*lfcM*»KWJI^OTh^5 7-f- [Kieselgel™ 

6 0 F 2S4 . A r t 5 7 4 4 VfrtttM) WmU : * 
^=19/1] KTIMIU *»fc£<l&9 9ing*»fc. 

II1-3. (2R) -2 - (1 -->?p^y-r>- 1 --T;U) - 2 - h K 
p ± i/ - 2 - 7 x-;ba£6$g)£fiK 

(2S. 5S) -2 - (t-7x7l/) - 5- (1 -->?p^>-f >- 1 - 
-OP) - 5-7!^- 1 . 3--W77>-4-t>96mg©/^ 
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10 



15 



20 



25 



, a p *A* £ 1 N *» ^ 

_j_ ftl1 g M-^n^f>-1-^)-g-tW- 

(2R) -2- (l-^o^r>-l-^> -2-tKo*->-2 

_ 7xiWW tjiK mm i ©i«2-4 tww>*»T««fc«ii* 

•H-NMR (CDCh, 5PPm) : 1- 3 5- 2. 4 8 (1 6H. 
m) 1. 61 OH. s). I- 69 (3H, s) . 2. 70-2. 90 
(2H. »). 3. 7 0 - 3. 9 2 (2H. m) . 5. 00-5. 12 
(1H, m) . 5. 6 2 - 5. 7 0 (1 H. m) 
(1H. m) . 7.. 2 7 - 7. 4 0 (3H. m) 
(2H. m) 

fiMFAB-MS (m/e. (C,.H,*N,0, + H) 
3 8 3 

nmm 1 9 



5. 9 8-6. 
7. 4 2-7. 



1 1 

5 2 



2 -js2 



2->? 



30 



t >v— tr ■- 1 — ' ' 

N n -.^wai.t; Kioomii:i«*>bii*iasacx«»L, 
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tA=-10/l~4/l) *»b£tt5. 3 9g^„ 

182. (b'^'J S?S/-4->f;l/) 2-»>?P7^;U-2-fc Kp*^ 
5 - 2 - 7x^7tf- h ♦ tttBftKP&fifc 

(1 - t h*->*/MC— JHWJ v^>- 4-^;b) 
;l/-2-hKo*->- 2 - 7 x-A'T-tx- h 2. 68goy^y-;i/ 
5 0ml muz 1 0 %iggM 9 J -fWkWL^ MzST* 1 0 B#fy)9t# Lfc 0 £ 
I^ES*LiIlt^2. 2 4g£»rt 0 
10 183. n- (4-y^;i/-3-^>x-^) fc-^U-^>-4-^;u] 
2-->^oy^;l/-2-b Kp^v- 2-7x_;l/7-bf- hO^fig 
(f^'J 4 --f;V) 2-^^D^;U-2-h Ko + i/-2-7 
x^l/T-fex-h • £&tg5 Omg. 5-7*P*-2-y^;l/- 2-^>x 
>2 5mg, 3tffl:rt;y 5 mgfc 'J-5A4 7mg*| 
is tKN. N-i?^f;l/*;l/A7; F5mli:iSU 7 0 o CT'3 B^^tf L 

V^;-;l^=20/l) KT»8!U $1^3 5mg*Sfc. 
20 'H-NMR (CDC 1 3 , Sppm) : 1. 5 8 - 2. 2 2 ( 1 9H. 

m). 2. 23-2. 56 (4 H. m). 2. 59-2. 69 (1 H, 

m) . 3. 27-3. 38 (1 H. m) . 3. 82-3. 87 (1 H. 

brs). 4. 8 0- 4. 9 0 ( 1 H. m) , 5. 06-5. 13 ( 1 H. 

m). 7. 21-7. 3 7 ( 3 H. m) , 7. 56-7. 61 ( 2 H, m) 
2= fiMFAB-MS (m/e, (C 2 ,H 3 3 N0 3 + H) " t LX) : 

3 7 2 

mmm 2 0 

2- b Kp*->- 2-7x-Wf- h 

30 1 -7v*- 4 -*i-ji'<>9>%mi<\ nmm\ 9oig3ti^ts©^r 
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1 H - NMR (CDC 1 3 . ippm) : 0. 88 (6H. d, J = 6. 

6Hz) . 1. 12-1. 2 0 (2 H. m) , 1. 41-2. 15 
(13 H. m) . 2. 20- 2. 6 8 (6H. m) . 3. 26-3. 38 
(1H, m) , 3. 8 4 (1H, s) , 4. 8 0-4. 9 0 ( 1 H, m) , 

7. 2 1-7. 37 (3H. m) . 7. 5 6- 7. 6 2 (2H. m) 

MIFAB-MS (m/e, (C„H 35 N0, + H) "i U) : 
3 7 4 

mm 2 1 

f 1 - ( 1 - ->^p^* Wl/xfvt,) U ^ >- 4 - 2 - »v » 

°^-2 -h Ko*>-2-7x-;l/T-fr^- y 

i - y^n^wbx^ j ? >*/u**- him^mm 1 9 ©ig 

1 H - NMR (CDC1 3 . dppm) :0. 7 8 - 0. 9 5 (5H, 
m) . 1. 10-1. 36 (4H, m) . 1. 5 0- 2. 7 6 (2 0H, 
m) . 3. 2 5-3. 3 9 ( 1 H, m) , 3. 8 5 ( 1 H, s) . 4. 7 5 
-4. 86 (1H, m), 7. 2 1-7. 3 7 (3H. m) , 7. 5 5- 
7. 6 1 (2H, m) 

fi«FAB-MS (m/e. (C 25 H 37 N0, + H) " t bX) : 
4 0 0 

nmrnz 2 

_(2R) - N - (1- TU S) -4-y*/iWfr.>/l/) H-^iJ^>-4 
-4M -2 - >^o^^;l/- 2- b Kp»->-2-7r-yl/7-bKyg 

(Canter) bO^g [J. Med. Ch em. , 3 4#, 
3065-307 4JJ] &T©«fc 9 2 - 1/ ? D 7f^- 2 - t 
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( + ) -^;K>-?;l/7;>2. 3 5 g**R*h^i>6 OmllcM 

1 0 Omll^iU 2 4^P H ^g^Sgl^5lHltg')ii-rc<i:(;«i:f)gSi 
fc£«5©R- (+) ->fM>W;>*0..3 7g*»fc. 

5 1 N K?gft?U Wt8JI£7j<x tafn££7kT'ft# 

feMymm-? 7* > •> At'^i Lfco L (2R) - 2 - *> ? 

D^;U-2-t Kn+y-2-7x-^S10. 2 2 g£*#fc 0 
[a]g° = +ll. 03° (C=3. 10. EtOH) 
%Hmx-1b% (2S) -#Co^Tt>S*l=LT. (S) - (-) 
io ;K>i?^7i >ICT3fe^fiJU (2 S) ;b-2-h K 

D+y-2-7x-^80. 13g£^/t 0 
[a] §° = -14. 5° (C = 6. 15. Me OH) 
1312. 4-t -^h^^T^^^^T^y- 1 - [ (4S) - 4->f 

15 (4S) -4-^;K+i//l/ ^^>W4-h3 15mg. 4-t 

- 7 h * £/2/;l/;tf-4/7 ;;^'J^>3 2 0mg, &7)<^Krt U *> A 

2 8 OmgfcefctfB^MfcrtU^i^ 6 6mg (1. 6mmol)£N. N- 
V / 3-;ls*JlJ*T ; Kl 0ml KIBffi U 70 °CT' 3 $fgjg& Ufc e SSI: 

1/1) KTWMU iM^3 2 8mg^ 0 
Xg 3. 4-7 = y- l- T(4S) - 4 - y ->/Vl fc' ^ U if 

25 4 -t -7 Hr5/2;;W5.=.;l,7 = y- 1 - [ (4S) - 4 - /• f- x 

7U] tX'jy>3 2 0mg ( 1 . 1 mm ol) ©y^y-;l/5ml ^ffiJC 

i o k&bm * j -jiz 2 m i m*., sst i 3m&^&ft«ttEE9£ l 

XM4. (2R) - N - II- f (4S) - 4 -y ^;l/^->;Ul b'^'J 
30 > ! >-4-^;l/) -2-^/^p7f;l/-2-b Ka^i>- 2 -7x^;l/7Hr 
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S7; KO^gfr 

(2 R) - 2 - 2 - h Kd*->- 2 -7x-;Wft» 

6 Omg:fcJ:tM, 1' - rt^.+C^a, *?*/-A, A 7mg*M*N. N 
-y/W>;^7; K3mllz^U Sa"C2^H«»tfc 0 4-7 = 
/-l- [ (4S) -4-^^;U/s+->;U] tXiJi?>.2^gi9 5mg 
* J: CM - 5>y 5 > U > 8 6 m g ftto** IlKTHttlff L 

i^D?K57-(- [Kieselge 1™60F„„ Art 5 7 4 4 

Xjg5. (2R) -N- (1 - TUS) -4-y^U^ V;b] ^ »i 
•^>-4- ^;l/} -2->^D^-2-H Kd^-2-7x-W 
fc 7 ; K * 

(2R) - N — {1 - [ (4S) -4-^;Ws*.>,l/| f^U^>-4 
-< M -2-->^n^;U-2-h Ko*>- 2 - 7 x^l/7-fe h7 = K 
6 7mg*4N*KV*4-!*->l=»»L^a-Cl 0»|H«^Lfc. 

'H-NMR (CDaOD, <5ppm) :0. 90 (3H, t, J = 7. 
3Hz), 0. 91 (3H, d, J = 6. 2Hz), 1. 10-1. 27 
(2H, m) . 1. 3 0 - 1. 4 6 (3H, m) . 1. 62-2. 29 
(12 H, m), 2. 93-3. 13 (4H. m), 3. 40-3. 70 
(3H. m) , 3. 8 0 - 3. 9 5 ( 1 H, m) . 7. 19-7. 33 
(3H. m) , 7. 4 8 - 7. 5 4 (2H, m) , 
H&0J2 3 

[1- b^'J^>-4-^;ul 2 

-^ D ^- 2-bh'D^y -2-7 *_;l,7-frx- Kg) Art 

A. Chesnylt,©^ & [Synthetic 
Communications, 20^ 3 1 6 7 - 3 1 8 0M ( 1 9 9 0 
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-2-7x-«5 Omg:fccfctfteB?S©DBU£x h^t Ko75> 
2ml fc*»U - 1 5°CKT7?dW>1 5 1 2 O^HJft^ 

5 15 6mgin-7f;V'Jf5A (1. 6 9M^tV»») 2 0 0 u 1 

£ti$S!U^U Rk^(wO°CT*D^> 0°CT'3 0$K SfiT4^IBia»L 
fc 0 SJ&&K7K2 Oml^TSKxf^m (3 0ml x 3) U WIS 

L»£ttfc»«*M* u-7 K57^ - [Kieselgel™ 
10 6 0 F 25 „ A r t 5 7 4 4 (/ )V^%±W BM««K : > /SKxf 

;u= 1/2] KTftSHU *HM:gtt2. 0mg« o 
'H-NMR (CDC 1 3 , <5ppm) : 1. 55-2. 41 (24 H. 

m) , 2. 4 3 - 2. 5 5 ( 1 H, m) , 2. 5 9- 2. 7 0 ( 1 H. 

m), 3. 26-3. 3 9 (1 H. m) . 3. 84 (1H, s), 4. 80 
is - 4. 8 9 ( 1 H, m) , 5. 17-5. 2 5 ( 1 H. m) , 7. 22- 

7. 37 (3H, m) , 7. 56-7. 6 1 (2H. m) 
MtlFAB-MS (m/e, ( C 25 H J5 N O s + H ) ~tLX) : 

3 9 8 

20 N- r (E) -1- (4-JT;l- 4- ^-tr— ;u) fc'^U 4 -^f 

;H -2-i/?p7>;t/-2-b Kp*»>-2-7x-;l/7-t?K7$ KfeJ: 
W- f (Z) -1- (4-y?-;l/-4-^-t?^;U) b'^'J ->>-4-^ 
AA -2->tu7?J\s-2-t Kp*->- 2-7x^;t/7-t? h7$ Kff>£ 

25 Igl. N - T 1 - U-^y^^i/) b'^'J 4 — r yul -2 
->^oy^-2-b Kn*->-2-7x-;l/7-tr h7$ K .x.^t/>fr 

jgjfefljl ®I@3. TSfcN- (tT^»J^>-4— f/l/) -2-i/^ay 
^;i/-2-t Ko+i/-2-7i-;l/74rF7? K • iggtfg 9 8 m g. 2- 
30 (3 -^DpynhVU) -2->^;U- 1, 3-W77>50/zl, i 
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V7A5 Omgfccktfa^trt V7A1 0mg4**N. N-i^y 
*)1,*/UA7 5 K3mlK»*U 6 0°CT3B#lHiat#L*:, 

^^mes* urn e>nfcMJ-**tDiT ?oa A-etttb u &mm 
/i/a-?dd*m/^/-^ lo/D i- -tragi u Mfc&ft 

9 1 m g £&fc 0 

I|2. N — r 1 — tr^us^ - 4-^/1/1 -2 

-•>^ay5 L ^-2-b KP*»>-2-7xx;U7-fe h7$ Kg)£fiE 
N- [1- U-^+VO^l/) f^U 5?y-4->rn/] 

86mg©f h7t Ko75>2ml**lClN*BK2ml *flD«ffl-Cl 



6 8mg£i#/c 0 
T83. N- ri 


- (E) - (4 


- y 4 -/s+-b— ;V) 




- 4 - ;H -2- 




2- t Kd + ->- 2 - 7 x- 


Jl/7-fe h7 


i KfcitfN- [1 


- (Z) - (4 


- y f-Jl- 4 -'s^-trx;!/) 




-4--f;H -2- 




2-b Kn*->- 2-7x- 


-;l/7-fe h7 



xf-;l/h>j7x-Ma*-Wo; Kl 2 4mgin-^'Jf9 
A ( 1 . 6 2M'\*-*>i$&) 2 0 0 /£ 1 fr£HM Ufc-f 'J WtfcfcK 0°C 
TN- [1- tf^'J v>-4--f;l/] -2-v/^o 

-j=f-j\,- 2 - t Kn*S/- 2-7i-m h7 i K6 2mg£fln*.> 0°C 

2 0ml £^T?no*;t/Afl&tb (30ml x 3) U W»i*IWnA* 

it*$HRSJi* o-? h/5 7^-[Kieselgel™60 F* 5 4. 
Ar t 5 7 4 4 U/l^fctSlD IM : ?ddWA~?od*M-^ 
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9 J-)l= 10/1] KT««U N- [1 - (Z) - (4-/^)V- 4 - 

-2-7x-mh7; Kl 8. OmgfcJ^N- [1- (E) - (4- 
/ 4 -^\+-tr-;U) h'^'J v>- 4 - 2 - S/? P7>;b- 2 
s -t Ko + ->-2-7x-;l/7th7i K9. Omg^Tto 

N- [1- (Z) - (4 - 4 -^-t?-^) h*^U^>-4--T 

;!/] - 2-v7Dyf;l/- 2 - k Ko + y- 2-7x-/l/7t h7; K© 

1 H - NMR (CDC 1 3. <5ppm) : 1. 3 5- 2. 1 7 (2 2H, 
10 m). 2. 27-2. 36 (2 H. m). 2. 75-2. 90 (2 H. 
m), 3. 20- 3. 60 (2 H, m), 3. 66-3. 80 (1 H, 
m) , 5. 21 (1H, q. J = 6. 8Hz), 6. 18 (1H. d, J = 
7. 5Hz), 7. 2 4 - 7. 3 8 (3 H, m) . 7. 46-7. 52 
(2H, m) 

is N- [1- (E) - (4 4 tf^'J X>- 4 -<f 
)V\ -2-->^n7f;l/-2-t Ko*->- 2 -7x-;l>7-tr h7 i K© 

1 H - NMR (CDCla, Sppm) : 1. 4 5- 2. 2 2 (2 2 H, 



m) . 2. 


3 3-2. 41 (2 H, m) , 


2 


. 8 5- 2. 9 8 (2 H. 


m) , 3. 


30-3. 60 (2 H, m). 


3 


. 7 0 - 3. 8 5 ( 1 H, 


m) , 5. 


17-5. 2 6 (1H, m) , 


6. 


2 5 (1H, d. J = 7. 


6Hz) . 


7. 27-7. 4 1 (3H, m) 


t 


7. 4 7 - 7. 5 8 (2H, 


m) 








HSfe0J2 5 








(2R) - 


N- ri - (4-/9Jl-3-^ 




T-Jl) b'^U v>>- 4 ->T 


)\A -2- 


•>?o7f-;l/-2-b Kd + ->- 


2 


-7x-;U7-lr K7 $ K • 7 












4-7$ J - 1 - (4 -t =f-)V- 


3 





so 5-7Dt-2->f;l/-2-^>f>*ffll\ HJfe#J2 20XS2-3 
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JM3 [2R] - N - fi- ^-^;b-3-^v^) 
v - 4 - 4jkl - ? - >s£al±lk^ I - — ESA2= 2-7*-;U7-t? b 

(2R) -N- [1- b'^Uv>-4- 

'H-NMR (CD 3 OD. 5ppm) : 1. 67 (3H, s) . 1 
(3H. s) . 1. 7 4 - 2. 2 0 ( 1 0H. m) . 2. 35-2 
2. 9 0 - 3. 0 5 (4 H, m) . 3. 3 9- 3 

3*. 7 9- 3. 9 2 (1 H, m) . 5. 0 3-5 



7 2 

4 6 

5 5 
1 2 



6.6 9 (2H. s) . 7 
5 4 (2H, m) 



19-7. 3 4 (3H, m) . 



30 



(2H. m) 
(3H. m) 
(1H. m) 
7. 4 9-7 

I-:,* n^-JV- 2 - t K° ±2= 2 - t - ?kZ* fc Z S K^fr* 

( 4S ) -4-**/^*** 7>»**-h*m\ tmmi<o3M* 

'H-NMR (CDC1,. <5ppm) : 0. 8 4 (3H, d, J = 6. 
4Hz) . 0. 85 (3H. t. J-7. 2Hz) . 1. 00-1. 57 

(10H. m). I- 70-2. 15 (11H. m) . 2. 27 (2H. 
t . J = 7. 8Hz) . 2. 71-2. 84 (2H. m) . 3. 30-3. 
53 (2H, m) . 3. 6 6 - 3. 7 9 (1 H. m) . 6. 1 2 (1H. 
d> j = 7. 9Hz) . 7. 2 3-7. 3 8 (3H. m) 
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fidl»ffiFAB-MS (m/e. (C I4 H se N 2 02 + H) " t LT) : 
3 8 7 

• *fe0J2 7 

N- f 1 - (4 -/=f-J]/- 3 -K>t—JI) h'^ 'J i> > - 4 - -i )V\ -2 
5 -'>»P^>fA>- 2-t Kp*->- 2 - 7 x-;U7-t? h7 ^ Kg>£fifc 
Igl. 2 - »> » p^>^;u- 2-kKn4>-2-7 x_;l/BE&<D£5£ 

7x-;^U + y f- ^23. 5 gOf hn 
2 0 0mli§ti:s tK^T->^d / <>^>'^^'> , 7A ^n5-f KOv?x 

*5A^D7^77-(- (^+1t->/^i^;l/=3 0/1-2 0/1) 
HTML. 2-->^n^>^;l/-2- t Ko + ->-2-7x-«xf 
/Ul 1 gZntlo Ztl&* 0ml KJ&j»U MKT4N*BHb 

is * h U »7 AtMSJ* 2 0ml fctoiU mWzX 2 *M&£& L 5 0 °CiZX 1 BSfS 

&&£«E3*. #«.nfci**i?xfA/x-f^A*ty= i/i 

20 M2. N- (b'^'j 4 ->f;U) -2-->^D^>f;l/-2-bKn 
2 -7x-;l/74r N7$ Kg>£fifc 
2- >^d^>^1/-2- t KD + ->-2-7ix;l/^ffll\ HJfcflj 

i ©iH2~3 £ra«©#£T*Wfc^©tt»tt*»fco Ol^T'*©ig& 

M3. N- [1- (4->f^-3-^fx;l/) b'^'J 4 
;l/] -2-'>^p^>5 L ;l/-2-b KP*'>-2-7x^;l/7-feh7$ Kg) 

30 2-7i^7-t h7; K*ffli\ n^J i ©i*§4 tratno^ft-eajift 
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5 ( 2R) -N- fl- (4->^b-3-^>x-^) tf^'Ji?>-4->f 

;bl -2->?P^>3vl/-2-b Kp^->- 2-7x-;l^7- tr h7A K ; 

7-?;b&£ 

Igl. (2 R) - 2 - i/»p^>f^/ - 2 - b Kp»'>- 2-7i-;V5t 

10 IS 1 - 1 • 2-->»n^>f-^- 2-b Kp*->- 2 -7x~;HE&<£> 

H*«2 7 0I1 1 Tifc2 -'/^ o^Vf /P- 2 - k Ko + *>-2-7 
xz;l,fti8. 7 gfci^vn^yl 1. 6g*h^x>l. 5 11:1 
4 BSFaWCM* "C£9 Lfco m Hi Lfc SfettttiM* J« h 
15 *x>9 0 0ml K*f»W&4i#IBfr#TM*T^Ufc 0 tfrtt}L£G£ 
#H*M*»K-r*-^K«kO ( 2R > -2->^n^f^-2-kKD 

20 tZ 0 

Igl -2. (2R) -2-^^P^>^~2-fc KP *->-7x~;l/Bfc 

(2S. 5S) -2- (t-7*^) ~5-7x-;b- 1, 3-w; 7 
> _ 4 _^ > 2 9 3mgOfh7b Fd77>1 0 m 1 igfcfc- 7 8°CT' 
25 1. 5MUf">A5?-f V7*PbVUT$ pvfrif 1 ml £?6TU 3 0 
5r^filt^U^: : ^->^P^>-ry >0. 1 5ml £JJDX.> lB#IHflt#t/ 
fc 0 SiS«KN-7x-7l/hU7;l/*py ^>^*>W ^ K5 1 OmgO 
Th^bKP75>5ml *«*flD*.MT-fta# tfco EfS&£t&ftl*& 



W096-33973 [file://J:\Le g al\Patents\W096-33973.cpcl 



Page 73 of 11 



WO 96/33973 PCT/JP96/01128 

— 71 — 



4 0/1) \ZXmmL3 6 0mg©SftiW^{?/: o *y -;U 

4ml fC®JJ?U Sit h 'J 5mg, 1 O^r^i,-^ 

1 5mg^X.7K^ffl^T. ^EM£T'6B#F B 1jI#L*: e K£J££-tr7-f 

o7h^77-f- (MHiigig : '\*-*>/#&x^;U= 1 9/1) KTffSS! 
L 6 3 m g ©^ferft^M^^/Co ^-;Hml izmm L 1 NtK 

IHb^ h U 7 A7k&& 1 xn 1 S-JlD* 6 0 6 CT 3 m®m& btz 0 /fJ -Jl* 

i*jd7^77^ -(crpj--e*^ c i^ne t7t 0 (*> ? a : 

15 DAICEL CHIRALCEL O-KPgO. 4 6X 2 5 0 cm) I 

/Co 

IS 2. (2R) -N- n- (4 3 -^>x-;u) e^U^y 

-4->r;Ul -2-->^a^>»yl/-2-b Ko4->-2-7x^7t h 
20 7 $ K ; 7 -?JlMi&(D&I& 

(2R) - 2-i^n'<>5 L /l/-2-fc Kd+->-2-7x-;H^^1 

t\ nmm 5 ^ra«©^T*»b^tt*»uyio 

'H-NMR (CD»OD, Sppm) : 1. 2 0-2. 14 (1 2H. 
m) , 1. 67 (3H, s) , 1. 72 (3H, s) . 2. 37-2. 48 
25 (2H, m), 2. 97-3. 13(5 H.m), 3. 4 2- 3. 58 

(2H. m) , 3. 80-3. 91 (1H. m) , 5. 04-5. 11 
(1 H. m) , 6. 7 1 (2H, s) , 7. 18-7. 3 3 (3H, m) , 
7. 5 8- 7. 6 3 (2H. m) 

mm&i2 9 

30 (2R) - N - {1- f(4S) -4-yf/K^->;Pl bX'Jy>-4 
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(2R) -2-^o^- 2 -tKD^-2-7x-y«^ 
t\ %H&m 2©xg5 i|BI»0^-C3iH-fk^«J*i««Lfc. 
s 1 H — NMR (CDjOD, dppm) : 0. 9 0 (3H, t, J = 7 

3Hz) , 0. 91 (3H. d, J= 6 . OHz) . 1. 'l 3 -2. 16 
(19H. m) 2. 93-3. 16 (5H. m) . 3. 44-3. 67 
(2H, m) . 3. 8 0 - 3. 9 2 (1 H. m) . 7. 19-7. 33 
(3H, m) , 7. 5 9- 7. 6 4 (2H, m) 
io HJI0IJ3O 

N- fl- (E) - (4-y*A,-2-*y ^->M K*SU * v- , _. , 
-2->^n^f/l,-2- t :KD^-9- 7j ^ 7n7; g 

is 1 H — NMR (CDC 1 3 . Sppm) : 0. 9 7 (6H. d, J = 6. 

8H z) , 1. 15-2. 05 (14 H. m), 2. 22-2. 33 
(1H. m) . 2. '7 2-2. 7 7 (2H, m) , 2. 88 (2H, d. J 
= 6. 6Hz), 2. 95-3. 09 (IH, m) , 3. 14-3. 23 
(IH. m) . 3. 6 4 - 3. 7 5 (IH. m) , 5. 3 4-5. 4 3 
(IH, m) . 5. 5 1-5. 5 8 (IH. m) , 6. 3 3 (IH, d, J 
= 7. 6Hz), 7. 2 2 - 7. 3 6 <3H. m) . 7. 57-7. 61 
(2H, m) 

fi^lFAB-MS (m/e. (C „ H 36 N 2 0 2 + H) - 1 LT) • 
3 8 5 

25 ||«13 1 

N- fl- (E) - (4-y^/b-P-^ ^-^) K^u.^v-..^ 
(E) -4-^,1,-2-^**^ *9>X)\,**-Y% mK 



20 
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'H-NMR (CDC 1 3. fippm) : 0. 83 (3H, t, J = 7. 
3Hz), 0. 96 (3H, d, J = 6. 8Hz), 1. 20-2. 06 
( 1 8H, m) , 2. 7 1-2. 77 (2H, m) , 2. 90 (2H, d, 
J = 6. 2Hz), 2. 9 3-3. 0 8 (1 H, m) , 3. 64-3. 74 
5 (1H, m) , 5. 3 9- 5. 4 3 (2H, m) . 6. 35 (1H, d, J 

= 7. 9Hz). 7. 22-7. 3 6 (3H, m) , 7. 57-7. 61 
<2H. m) 

ffi#8t£FAB-MS (m/e, (Ca S H 38 N 2 0 2 + H) * t LT) : 
3 9 9 
io H«50»| 3 2 

N- ri- (i/fa^i/jyt ^'Jy>-4-^l/1 -2-->»p 
2 - h Kp*:/- 2 -7x^;U7-fr hy * K 
S/^p^ri/^Mf-* s<? h;Uxyx/l/**- b£fflt\ HJI0J2 7© 
IS 3 iB*0*St3ai{t^!*«iLfc Q 
is 'H-NMR (CDC 1 3 , dppm) :0. 73-0. 92 (2H. 

m), 1. 03-1. 9 0 (2 1 H, m) . 1. 92-2. 30 (4 H, 
m), 2. 12 (2 H, d, J = 6. 9Hz), 3. 61-3. 79 
(1H, m) . 6. 32 (1H, brd, J = 8. 1Hz), 7. 21- 
7. 4 0 (3H. m) , 7. 5 9 (2 H, brd, J = 7. 5Hz) 

20 fi«FAB-MS (m/e, (C 25 H„N 2 0 2 +H) "iUT: 

3 9 9 

mmm 3 

N- n- (>*p ^7°^;l^?-;l/) b'^U -2-->^o 
^>^;U-2-fc Kp*^-2-7x-;l/T-frhT* K 
25 **0i2 7©Ig2T»&*lfcN- (£^ys?>-4-'f;l/) -2->? 

D^>fA-2-tKD + y-2-7x-m K3 4mg N ->*p 

tf 7* h h ^ATOmg^M, 1 7B$Rfl 
L/Co SlK«[ClSft*»**^- MJ $ A7ki§&£}J0*T ? n n *;u Aft 
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[KI e s e 1 ge 1™ 6 0F, 5 „ Ar t 5 7 4 4 (tJltftU) Mm 

/Co 

■H-NMR (CDC 1 3, 5ppm) :1. 0 0- 1. 9 1 (2 5H, 
m) , 1. 96-2. 19 (4H, m) . 2. 61-2. 84 (2H. 
m) , 2. 9 3-3. 11 (1H, m) , 3. 2 1 (1H, br s) , 3. 
6 3 - 3. 8 0 (1 H, m) , 6. 31 ( 1 H. d, J = 7. 2Hz), 
7. 2 1-7. 4 1 (3H, m) , 7. 5 6-7. 6 8 (2H, m) 

MiFAB-MS (m/e. ( C 26 H 40 N 2 0 2 + H) ' t LT : 
4 1 3 

mmms 4 

(2R) - n - ri- (j^_p^fjk2L£ jk) w) t sy-*-'fM - 

H»28©Xgl-C'fi^ (2R) - 2->^a^^-2-bFn + 

HS&0I2 2©If§2~4 tEH»©^Fi*-C«Hft^«J*«l»t/^. 
HSI50IJ3 5 

(2R) -N- ri - {j^±£^f±Aj£± M h'^'J v^>- 4->f;Ul - 
2--/? 0 /<i/*;l/-2-b Ko*->- 2 - 7 x^7± K7 ^ Kttflfttt 

*fcfl3 4T#fcnfc (2R) -N- [1- (^a^WfiW f 
^.y 4 -xf;u] - 2 - A/- 2 - h Ka*->-2-7x — 

'H-NMR (CDC Is, 5ppm) :1. 0 8- 1. 2 7 ( 1 H. 

m) . 1. 2 9 - 2. 1 3 (2 2H. m) . 2. 3 9- 2. 8 7 (4H. 

m) , 2. 79 <2H. d . J = 6. 6Hz), 3. 00-3. 15 
(2H. m) . 3. 4 6 - 3. 6 4 (2H. m) . 3. 85-4. 1 1 
(1H, m) . 6. 92 (1H, brd, J = 8. 4 Hz) . 7. 20- 
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7. 40 (3H, m) , 7. 60 (2H. d. 3 = 7. 2Hz) 

fi^HFAB-MS (m/e. ( C 26 H 4 o N 2 0 2 + H ) 'ill : 
4 1 3 
«fe^J3 6 

5 N- [1- (1 -i/tv^-fT—fr* b'^U 4 -^;U1 - 2- 
->^o^>-f-;l/-2 -b Ko^'>-2-7x~7l/7-b K 

'H-NMR (CDC 1 3 . <5ppm) : 1. 16-2. 1 3 (2 1 H. 
10 m) , 2. 4 1-2. 54 (2 H, m) , 2. 6 3 - 2. 7 2 (2 H. 
m), 2. 76 (2H. s), 2. 93-3. 03 (2H, m), 3. 19 
(1H, brs), 3. 6 2- 3. 7 3 (1 H, m) . 5. 62-5. 66 
(1H, m) . 6. 28 (1H. d, 3 = 7. 6Hz), 7. 22-7. 
34 (3H, m) . 7. 5 7- 7. 6 0 (2H, m) 
is IMFAB-MS (m/e, (C 2 6H 3B N 2 0 2 + H) * t UT) : 

4 1 1 

N- fl- (l->»g^t-^»;l/) b'^'J 4 -^;U1 - 2- 
•>?p^>?-;W- 2 - b Kp^^- 2 -7x-;P7-b h7 $ K 
20 1 - y^a^t>*^<yl/ft K*flH\ HJS0J3 3 £ |5H£©;£j£"C* 

'H-NMR (CDC Is. fippm) : 1. 10-2. 12 (22H, 
m), 2. 64-2. 90 (2H, m). 2. 85 (2H. brs). 2. 
9 5-3. 0 9 (1H, m) . 3. 15 (1H, brs), 3. 60-3. 
25 81 (1H), 5. 5 5 -5. 6 2 ( 1 H, m) , 6. 36 ( 1 H. d. J 
= 9. 0Hz). 7. 21-7. 39 (3H, m) , 7. 60 (2H, 
brd, J = 7. 5Hz) 

l&ftM&F AB-MS (m/e, (C 25 H 3 « N 2 0 2 + H) " 1 1>X) : 
3 9 7 

30 mmms 8 
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lyf-fo- 2 - b Kp4^>- 2 -7x- ;l/7-br h7 ^ K 
•>?a^>3 L /M ; f>'i' ^^x^**- h£BH\ HSfe0>J2 7©IM3 

'H-NMR (CDCh, <5ppm) : 1. 10-1. 31 (2H, 
m). 1. 35-1. 9 0 ( 1 8H, m) , 1. 96-2. 15 (3 H. 
m) , 2. 25 (2H, d. J = 7. 3Hz), 2. 78 (2H. d. J = 
11. 6Hz), 2. 93-3. 10 (1H, m) , 3. 27 (1H, 
brs), 3. 62-3. 7 5 ( 1 H, m) , 6. 35 (1 H, J=8. 
3Hz) , 7. 22-7. 41 (3H, m) , 7. 59 (2H, d. J = 
6. 7 Hz) 

t«FAB-MS (m/e, (C 24 H 36 N 2 0 2 + H) ' t LT) : 
3 8 5 

N- T 1 - (1 -S/^a^y-r^Mf-^) b'^'J 4--Q1/1 - 2- 

i/^a^y=f-J^- 2 - h Ka^->-2-7x-;l/7-t? h7 S K 
! -j/^o'^^^ HJfe#i2 7© 

'H-NMR (CDC1 3 . <5ppm) : 1. 3 6- 1. 7 3 (1 0H, 
m) , 1. 7 5 - 1. 9 4 (4H. m) , 1. 96-2. 10 (2H. 
m) , 2. 2 2 - 2. 3 8 (4 H, m) . 2. 7 0 - 2. 8 0 (2H, 
m) , 3. 0 0 (2H, s) , 3. 0 1- 3. 18 (2H, m) , 3. 6 3 
-3. 7 7 (1H, m) , 5. 5 3 ( 1 H, s) . 6. 3 6 ( 1 H, d, J 
= 8. 1Hz). 7. 2 4 - 7. 3 6 (3H, m) , 7. 60 ( 1 H, 
d d, J =8. 5, 1. 2H z) 

fi»iiFAB-MS (m/e, (C 2 « H 34 N 2 0 2 + H) " t LT) : 

3 8 3 
H»4 0 

N- r 1 - ( 3 - ^f/l/- 1 - g^t»A/^ f A>) h'^U S?>-4- 
- 2- >^a y ^> : f ^~ 2-h Ko**>- 2 - 7 x-/l/7t H7 ^ K 
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HSfeflJ 2 7 01*13 £E«©#ft-CM*t#«&*»K6 Lfco 

'H-NMR (CDC 1 3, <5ppm) : 0. 95 (3H, d. J=6. 

9Hz), 1. 00-2. 21 (21H, m), 2. 60-2. 89 
s (4 H, m) , 2. 94-3. 09(1 H, m), 3. 1 5 (1H, 

brs), 3. 61-3. 8 0 ( 1 H. m) . 5. 36-5. 4 4 ( 1 H, 

m), 6. 21-6. 39 (1H, m), 7. 20-7. 40 (3H, 

m) . 7. 5 5 -7. 6 3 (2H, m) 
ffi#»!BFAB-MS (m/e, (C J6 H 38 N ? 0 2 + H) " t LT) : 
10 4 11 

HJS0J4 1 

N- r 1 - (4 1 -i/tu^-k—jyt^jV) b , ^U^>-4- 
-OUl -2-->?P^>^;l/-2-b Kn^y-2-7jL-yl/7th7; K 

is 2 7 ©IS 3 <b |piai©^-C«jB{ fc^tt £SS!iiLfco 

'H-NMR (CDCls. 5ppm) : 0. 95 (3H, d. J=6. 
0), 1. 04-1. 3 0 (2H. m) . 1. 31-2. 17 (19H, 
m) , 2. 5 9 - 2. 8 9 (4 H, m) . 2. 95-3. 10 ( 1 H, 
m) , 3. 17 (1H, s) , 3. 61-3. 79 ( 1 H. m) . 5. 49 
20 -5. 58 (1H, m), 6. 29 (1H, d, J = 7. 2Hz), 7. 
21-7. 40 (3H. m) . 7. 5 6- 7. 6 5 (2H. m) 

fi«FAB-MS (m/e, (C»H 38 N 2 0 2 +H) "iU) : 
4 1 1 

HSfcfli4 2 

25 N- r 1 - (2-^a^fr-fe— Jls/i-Jl) b'^'J 4 ->f;l/| -2- 
->^p^>f-;U-2 - h Ko^->-2-7x^.;l/7t hTS K 

2 - v^o'vH^yM^ 4- h;l/x>x;p**- b£ffll\ HSfcfliJ 
2 7 ©IS 3 £H»©#fcT*Wt£«9*S!fiLfco 
'H-NMR (CDC 1 3 , Sppm) : 0. 80-0. 96 (1 H, 
30 m). 1. 05-2. 39 (22 H, m). 2. 69-2. 86 (2H, 
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m). 2. 94-3. 10 (1H, m) , 3. 16 ( 1 H, brs), 3. 
61-3. 80 (1H, m). 5. 5 7- 5. 6 5 (1 H. m) . 5. 67 
-5. 7 7 (1H. m) . 6. 2 7 - 6. 4 9 ( 1 H. m) , 7. 2 2- 
7. 42 (3H. m) . 7. 5 6-7. 6 5 (2H. m) 
5 IM4 3 

N- (l-^>*/PK^'J-?>- 4-^,1) -2->^^v f;l ,- 2 . k 
Kp^-/- 2 -7x-;t/T-{? FT ; f>* 

4-h*i>****-h*ffll\ H»^|2 7©Ig3i 

io 'H-NMR (CDC 1 3 , dpp m ) : 0 . 88 (3H, t. J = 6. 

9) . 1. 10-1. 76 (16H, m). 1. 7 8 - 1. 9 4 (2H, 
m) , 2. 0 2-2. 19 (2H, m) , 2. 2 8 - 2. 4 0 (2H, 
m) , 2. 7 5 - 2. 9 2 (2 H, m) . 2. 9 5 - 3. 2 0 (2H, 
m) , 3. 6 2-3. 8 0 <1H. m) . 6. 37 (1H, d, J = 8. 

» 1Hz) , 7. 2 0-7. 3 9 (3H, m) . 7. 5 9 (2H, dd, J = 
8. 4, 1. 2Hz) 
Ii^j4 4 

-2-i/»p^>»;U-2-H Fn^y- 2 -7 X l>7 ? 

20 _K 

'H-NMR (CDCla. 5ppm) . 0. 89 (3H, d, J = 6. 
9 Hz) , l. 02-1. 90 (22 H, m) . 1. 97-2. 29 
25 (4H, m) , 2. 6 4 - 2. 8 4 (2H. m) , 2. 9 4-3. 10 

(1 H, m) , 3. 17 (1H, brs), 3. 60-3. 79 (1 H, 
m) , 6. 31 (1H, d, J = 8. 1Hz), 7. 21-7. 40 
(3H, m) . 7. 5 7 - 7. 6 6 (2H, m) 

«»»*FAB-MS (m/e. <C,.H„N,0, + H) *il,T) : 
30 4 1 3 
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nmm 4 5 

N- r 1 - 3 -/ 3-Jl ; sta'\*i/Jl'/1-Jl>) \j^)Vy- A-4 

)\A -2-y? u^y=f-)V-2-t \>'a*i/-2-7 x-JlT-b h7z K 

'H-NMR (CDC l 3, Sppm) : 0. 4 2 - 0. 5 8 ( l H, 
m) , 0. 6 4 - 0. 9 5 (2H, m) , 0. 87 (3H, d, J = 6. 
6Hz), l. I 2 - 1 . 9 0 ( 1 9 H. m) , 1. 95-2. 18 
(4 H, m) . 2. 61-2. 81 (2 H, m) , 2. 95-3. 10 
10 (1H, m) . 3. 1 8 (1H, b r s) , 3. 6 0- 3. 7 7 ( 1 H, 

m) . 6. 29 (1H, d. J = 8. 4Hz), 7. 20-7. 49 
(3H. m) , 7. 5 5-7. 6 3 (2H, m) 

WIFAB-MS (m/e, (C 26 H, 0 N 2 O, + H) *b UT) : 
4 1 3 
is HSfeM 4 6 

N- T 1 - (3-y^l/- 1 -y^p^y-r-yM^vl/) g^US?>-4- 
-OH -2-'>^o^>^yp-2-h h'p^->-2-7x-^7-l?h7; K 
3-y^yP- 1 - ->?P^>-f~;M^ y ^>7./M->*- h*fflt\ 
Uim 2 7 ©Ig 3 t ®&<?>?3tir?&m<t&®li:®i& VfZo 

'H-NMR (CDC 1 s. <5ppm) : 0. 9 9 (3H. d, 3 = 2. 
9Hz). 1. 13-1. 93 (14H, m) , 2. 00-2. 16 
(3H, m), 2. 20-2. 38 (2H, m) f 2. 63-2. 80 
(3H, m) . 2. 9 8 (2H, s) , 2. 9 6- 3. 0 8 (1 H, m) , 
3. 0 8-3. 3 0 (1 H, m) , 3. 6 2 -3. 7 7 ( 1 H, m) , 5. 
44 (1H, s) , 6. 37 (1H, d, J = 8. 2Hz), 7. 26- 
7. 36 (3H. m) , 7. 60 (2H, d. 3 = 7. 1Hz) 

fi#8¥t£FAB-MS (m/e. (C 25 H 3 «N 2 0 2 + H) * t UT) : 
3 9 7 
ma£0IJ4 7 

N- T1- (4 -y 3 -Kyr-Jl) b'^'J 4 ->fy|/1 -2- 



25 
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xmi 9 _. > ^o^>^;b-2-t: (2-f-xx^) 
4 OCT 3 0»lK2-fi-/^'J^-WH!E5. OOgOfFH 
*/Ux-r/Wfc#fc?*tf 1 N«TC«tte U ^ 

IS2. m- fi- f A -y » i.,-a-^^) K^>-4->f 
tl/ | _2_. > » p *y*n / -2-tK "*y-g- (2-f-xx*) 7-b b. 

'H-NMR (CDCls, 5ppm) : 1. 3 6- 1. 8 2 (2 0H, 
m) , l. 87 (2H. m) , 2. 2 1 (4H. m) . 2. 44 (2H, 
m) . 2. 8 1 (1H. m) . 2. 9 4 (2H, m) . 3. 7 8 ( 1 H. 
m) . 5. 04 (1H. m) . 6. 43 (1H. d. J-7. 8Hz) . 

6. 95 (1H, dd. J-5. 2. 3. 6Hz) . 7. 08 (1H. 

dd. J = 3. 6. 0. 7Hz) . 7. 22 (1H, dd, J-5. 0. 



10 



15 



20 



25 



0. 7Hz) 

i«FAB-MS (m/e, (C J2 H 34 N 2 0 2 S +H) ' tLX) : 
3 9 1 

xtiffu 8 

N_ p - bW^v-4-^1 -2- 

.■,^-^,i,-?-h Ka* v-2- (3-»xxM 7*h7; K 

30 «*«neufco 
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1 H — NMR (CDC 1 3 , dppm) : 1. 3 7- 1. 7 7 (1 8H. 
m). 1. 80-1. 9 8 (2 H. m) . 2. 08-2. 24 (4 H, 
m). 2. 30-2. 4 2 (2H, m) , 2. 77-2. 92 (2 H. 
m) , 3. 66-3. 80 (1 H, m), 5. 02-5. 10 (1H, 
5 m) , 6. 35 (1H, d, J = 7. 9Hz), 7. 19 ( 1 H, d d, J 
= 5. 0. 1. 4Hz), 7. 28 (1H, dd, J = 5. 0, 3. 
0Hz), 7. 30 (1H. dd, J = 3. 0, 1. 4Hz) 

MtlFAB-MS (m/e, (C 22 H 34 N 2 0 2 S +H) 'tbX) : 
3 9 1 
io 4 9 

N- fl - (4-yf;l/-3-^>T-;l/) h'^'J jy >- 4 - 4 M - 2- 
>^p^s>f-;U-2- (3-7'J;l/) -2-h Ko^>/7-feh7: K 

181. 3 - 7 'J 'J t± >Ji<m^*Jur>ft ft 
3-yD*77>lml0 i?xf ;lx-f ;i/6 m 1 ^^|; n - U f 

15 * a<d^*v - 7 8 o c-cmt u isist 1 5 ftmtm btz. 

K^if-;l/2 2 m 1 O i/xf ;Vx-f ^ 9 m 1 SK^HT U -7 8°CT' 

3 oftmmn L7t 0 s/fe^^iHiaT' 1 Nim 1 4 m 1 *mz.tz'&, m&tT- 

20 *7A?D7^77^- (IHUfd : 'S*-9->/ff|pKxf'^= 1 0/1) 

182. 2-->^n^ >^;U-2- (3-7»JyU) - 2-hKp^->a% 
3-7y;l/^»J**i/;t,RxfvU*flH\ HSfefl)2 7®xmi tmrnv?] 

25 ft-c*mtaf}*$aufc 0 

M3. N- r 1 - (4 -/=f-)V- 3 bXiJvV-i-^ 
2k3 -2->^p^>f-;| / -2- (3-7'J;M -2-bKD^y7^l>7 

2-->^o^>^;U-2- (3-7'jyU) - 2 - t Kn*->|H*fcflH^ 

30 ^hew 4 7 ©xg 2 i: mmoyj-zi-c^mit^^m btz a 
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'H-NMR (CDC1 3 . (5ppm) : 1. 3 4- 1. 8 4 (1 6H. 

m) . 1. 8 3 - 1. 9 5 (2 H, m) , 2. 0 9- 2. 2 5 (4 H. 

m) . 2. 3 3 - 2. 4 0 (2 H, m) . 2. 6 0 - 2. 7 4 ( 1 H, 

m) , 2. 8 3- 2. 9 2 (2 H, m) . 2. 9 0- 3. 3 0 ( 1 H, 

s m). 3. 70-3. 84 ( 1 H, m). 5. 03-5. 11 (1H. 

m) . 6. 42 (1H, d, 3 = 7. 2Hz), 6. 44 ( 1 H, dd. J 

= 2. 7. 1. 8Hz), 7. 33 ( 1 H, d, J = l. 8Hz), 7. 
4 6 (1H, d. 3 = 2. 5Hz) 

<£#ft?t£FAB-MS (m/e. (C 23 H 3 < N 2 0 3 + H) * t LX) : 
10 3 7 5 

mm 5 0 

N- T1- (4 -y ^;U- 3 -^>x_;l/> e^'JS?>-4->f;t/l - 2- 
•>?n^>f-^-2- (2-7U;U) - 2 - b Kn^->7t hT S K 

is 'H-NMR (CDC 1 3. <5ppm) : 1. 3 5- 1. 77 (1 6H, 

m) . 1. 7 8- 1. 9 0 (1 H, m) . 1. 91-2. 02 (1H, 
m) . 2. 0 5 - 2. 2 3 (4H, m) , 2. 3 0 - 2. 4 0 (2H. 
m) , 2. 6 0- 2. 7 0 ( 1 H, m) . 2. 7 2 - 2. 9 2 (2H. 
m) . 3. 7 0 - 3. 8 3 (1 H, m) , 3. 95-4. 15 ( 1 H. 

20 m) , 5. 03-5. 12 (1H, m) , 6. 20 (1H, d, J=7. 
5Hz) , 6. 3 6 (1 H, d. J = 3. 3Hz), 6. 3 9 (1 H, d, 
J = 3. 3Hz) , 7. 38(1 H, s) 

fi»»iFAB-MS (m/e, (C 22 H 3 < N 2 0 3 + H) ' tLX) : 
3 7 5 

25 H56201J5 1 

N- ri- (4-y ^;I/-3-^>t--71/) t^US?s/-4->f;l/] -2- 
•>^D^>fyl/-2-hKD4y-2- (2-*7VU;U) 74? hT $ K 

■H-NMR (CDC1 3 , <5ppm) : 1. 40-2. 08 (18 H, 
so m). 2. 10-2. 27 (4H, m), 2. 27-2. 40 (2H, 
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m). 2. 61-2. 91 (3H, m). 3. 62-3. 85 ( 1 H, 
m). 5. 00-5. 12 (2H, m), 7. 29 (1H. d. J = 3. 
2Hz). 7. 3 2 -7. 4 2 ( 1 H, m) , 7. 72 ( 1 H. d. J = 
3. 2Hz) 

5 IMFAB-MS (m/e. (C 2 , H 33 N 3 0 2 S + H) * £ I/O : 

3 9 2 

mmm5 2 

N- ri- (4-y f-yu-3 -^>f--;U) b°^'J 4 - 7U1 -2- 
•>^p^>f;l/-2-hKp^-/-2- (2-b''J^;b) 7-t?h7$K 

10 2 - y t* y \ mum 4 9 i i^«o^rSTMft^«j*sj6 

'H-NMR (CDC 1 3. <5ppm) : 1. 3 0-2. 0 0 (1 8H. 
m) . 2. 0 3 - 2. 2 3 (4 H, m) . 2. 2 8 - 2. 3 7 (2 H. 
m). 2. 74-2. 98 (3H. m). 3. 62-3. 80 (1H, 
is m). 5. 02-5. 10(1 H, m), 6. 23(1 H, s), 7. 23 
(1H, dd. J = 5. 0. 7. 5Hz), 7. 46 (1H. d, J = 8. 
5Hz). 7. 73 (1H, dd. J = 9. 2. 8. 1Hz), 7. 93 
(1H, d, J=9. 1Hz), 8. 44 ( 1 H. d. J = 4. 2Hz) 
fi^FAB-MS (m/e, ( C 23 H 33 N 3 0 2 + H ) - £ bX : 
20 3 8 6 

nmm5 3 

N- n- (4-y^^-3-^>^_;U) hXy 4 --OH - 2- 
->^o^>^;l/-2 - (3 -7/M-P7 JL-^U) -2-b Kp*>7-£ h7 

25 3 -7;U^-o7x^;U^'J^4-^;H$fy f-Jl&mi\ lOfefll 4 9 ©Ig 2 

'H-NMR (CDCla. <5ppm) : 1. 10-1. 76 (1 4H, 
m), 1. 77- 1. 95 (4H, m). 2. 00-2. 20 (4H. 
m). 2. 27-2. 3 6 (2 H. m) , 2. 70-2. 9 0 (2 H, 
30 m), 2. 92-3. 14 (2 H, m) , 3. 62-3. 78 (1 H. 
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m) . 5. 0 2-5. 11 (1H, m) , 6. 3 9 (1H. d. J = 8. 
2Hz), 6. 92-7. 0 0 (1 H. m) . 7. 25-7. 41 (3H. 
m) 

I«FAB-MS (m/e, (C„H S5 FN,0, + H) £ I/O : 
4 0 3 

tsj- r i - (4-^ »^-3-^>^-^) ^ u;?>-4->f;H -2- 

•>frp^>?-fl/-2- (2-7Mo7.t^l/) -2 -kKp»->7-bh7 
2-7;U*D7x-^y**->>'Wl^^l'£ffl<<\ *Jtffl5 3 <h|5)«© 

'H-NMR (CDC 1 3, 5ppm) :1. 2 4- 1. 7 7 (1 0H, 

m), 1. 77-1. 8 8 (2H, m) , 1. 92-2. 04 (2H. 

m). 2. 10-2. 28 (4H. m). 2. 32-2. 42 (2 H. 

m) . 2. 74-3. 06 (3H, m) . 3. 72-3. 86 (1 H. 

m) , 4. 5 1 (1H. brs) . 5. 0 7 ( 1 H. t t. J = l. 4. 
7. 0Hz). 6." 44 (1H, brt. J = 7. 3Hz), 6. 98- 
7. 0 4 ( 1 H, m) . 7. 15 ( 1 H, d t . J = 1 . 3. 7. 
9Hz), 7. 22-7. 3 2 (1H, m) . 7. 76 (1H, dt. J = 

1. 3, 7. 9Hz) 
fi«FAB-MS (m/e, (C 24 H 35 FN 2 0 2 + H) " t I/O : 

4 0 3 

]s? — r 1 — (4-y*;l/-3-^>^-^) b -^U-;>-4-^>>Wl -2- 
->?o^>^/I/-2- (4-7MD7x-;b) -2-fc i£o4ikZ± hT 

%ft 2 5 ©Ig 3 tN«©^-C'^ffi'ft^*Sajitfco 

'H-NMR (CD»OD, <5ppm) : 1. 16-2. 00 (13H, 
m) . 1. 67 (3H, s) . 1. 72 (3H. s) 2. 00-2. 1 4 
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(1H, m) , 2. 3 4 -2. 4 6 (2H, m) . 2. 88-3. 14 
(5H, m) . 3. 4 0 -3. 5 6 (2H. m) . 3. 77-3. 90 
(1H, m) . 5. 02-5. 1 1 (1H, m) . 6. 69 (2H, s) , 
6. 9 7-7. 0 6 (2H. m) , 7. 5 6-7. 6 6 (2H. m) 
fiMFAB-MS (m/e, (C 2 «H 35 F N 2 0* + H) ~L bX) : 
4 0 3 

mmm 5 6 

N— f I — (4-y f-JU-S-'Of'-A') e^u-^>-4-w;n -2- 
(2-4 I yVVJl) - 2 - > ? v^y^fr- 2 -t £aj£±7± K7j_K 
xmi. N— T2— (KUy^;U'>U;u) xh4-$/y»;H ±\££zlM± 

4 I yV-J\<2. 9 3 gOf h7t KD7 5 V»»K*»T**ft^ h 'J 
*A2. 2 3g«2 5^FWU^?ODy^ 2-(htf>f7l/ 

(5M$IK: ^na*W> 9J-to=A 0/1) KTf&UU SJStt^ 
ti)8. 0 2g*ifc. 

1M 2. N- ri- (4-y ^;i/-3-^>x-;b) tf^'J >>>-4-^ 
;H -2->»o^>f^-2-kKo»->-2- ( f2- (h'J^;u-> 
>J;l/) xh*->y*;H w $^/-;u-2->OU) 7-t?h7; h'<D&m. 

N- [2- (MM f-fr'sVA*) iF+^f*] -f **V-/U*ffll\ 
HSIflJ 4 9 £Ha©jfrfcTM*fc^*«ift t^o 
HI 3. N- ri - (4 ^;b-3 h'^U^y-4-^ 
-2- {2^±±?VJIM -2^->»p^>f;b-2-b Kp»->7 
^1-7; K<P£fiE 

N- [l- (4-> ^-3 -^>x-;u) tf^'J v>-4--f;H - 
2_.>-7 U ^>^;u-2-h Kp + '>-2- { [2- (h'jy^^>U^) 
i|>^->yf;V] 4 I ?*/-)V-2-4 )V) 7-feh7i K44mgOf f5 
t KD77>2ml»6 0 6 C'ClNfh7yf;l'7^- , fA7;Vt 1 J 
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eiSl?B7h/77^ - [Kieselge 1™6 0F* 34> 
5 Art 5 7 4 4 (y frtm) MM®® : * u D**A/y * y -,p= 7/ 

i] ttMU M^b^i 4mg*»fc, 

'H-NMR (CDC 1 3 , <5ppm) : 1. 17-1. 98 ( 1 2 H, 
m) , 1. 6 1 (3H, m) , 1. 6 9 (3H. m) . 2. 0 6-2. 2 7 
(4H. m), 2. 28-2. 40 (2H, m). 2. 57-2. 91 
10 (3H. m) , 3. 6 8-3. 8 1 (1H, m) , 4. 7 3 ( 1 H. 

brs) , 5. 0 3-5. 13 ( 1 H, m) , 6. 9 1-7. 0 3 (2H, 
m) , 7. 4 0-7. 5 9 (1 H. m) . 9. 5 7-9. 8 7 (1 H. m) 
HJfc0»J5 7 

N- n- U- y^;t/-3-^>x-;M \r'^)j>y-A-^)V\ -2- 
15 ^p^>?;P-2-k Kp*> >-2- (5-^t-/U;u) z±±2J E 
5-f-7VU/l/ry**->;H»i^l/*fflix % HI&0J4 9©M2~3£ 

'H-NMR (CDC 1 3 . Sppm) : 1. 10-1. 71 (1 OH, 
m) . 1. 6 8 (3 H. s) . 1. 6 9 (3 H, s) . 1. 8 0-1. 86 
20 (1H, m) , 1. 9 2- 1. 9 8 ( 1 H, m) . 2. 11-2. 22 

(4H, m) , 2. 31-2. 37 (2H, m) , 2. 69-2. 85 
(3H. m) . 3. 7 0-3. 8 1 ( 1 H. m) . 4. 7 9 (1H, s) , 
5. 05-5. 10 (1 H, m) , 7. 45 ( 1 H. d. J = 7. 
9Hz), 7. 49 (1H, d. 3 = 2. 2Hz), 8. 72 (1H. d. 
25 J = 2. 2Hz) 

fi#ft?^FAB-MS (m/ e> (C ,, H„ N 3 0* S + H) • t bX) : 
3 9 2 

HM0J5 8 

N- fl - (4-y t^U-3-^>^-;U) \*mys-A-4M -2- 
30 ^P^^-2-bFo^ -2- (2-Kd»);U) 7jfc±ZJ £ 
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t'a-Jl\. I gfcitftf'J 5g^l, 
3 Om l KigP'U ^DDl*9^^2. 2ml SrflO^-TM&Tl 71$ 

T*g2 . N — f l — (4-^ ^;b-3-^>x-;U) bf^ 'J S?>- 4 ->T 
,o yjj - (2-fp'J^) yj**>vueg7S K<P£fifc 

2-bra'J;l/^U***>;U»if-;U2. 1 g£x b5t Ko75> l 0ml 
7K5mlS*lc*«?U*BWkyf-^A-*ft<Sil. 9g£AQ*T> 5 0*CT» 

lOmlKjgfiSU 1. 1' -£;M?.=. A>S?-f J*'*/- /I/ 7 0 0mg£*JQ*. 

Mrc2BMBtH*Lfco 4-7$ y- 1 - (4-y ^;u-3 -^>T-/l/) 

bf^'J • 2*gKlS9 9 0rag> 4-i?yf-;U7 $ ^ fU yV4 8mgfc 
it* h Uif;V7 5ml OdpL. m&lZT-&mWLtz 0 RKMLiZ 

;^*7A^D7^/77>^ - (BM&tt : ^on*;l/A/y^;-;i/=l 9 
/l) JIT«S3!U Mft6«5 7 0mg*j|fc. 

Xg3. N- ri- (4-^ ^;t/-3-^>x-;b) h'^'J^>-4-^ 
25 A/| -2-y/^o^>^;U-2-b Kp^->-2- (2-ep'J;l/) 7-fr h 
7$ K 

N- [1- ( 4 3 >-r-=.;u) 'J > - 4 — r/W - 

(2-fu'JyV) yVXZ-'sfrWTX K5 4 0 m gRO^^gE ij f-tf A 
2 8 0mg©fF7k Kd75 > 2m 1 ig&l^ ?K#T> ? o^>^/l/-??* 

so ^->yA ^D7-f Koj?ifA'i-f/i«»^j(rf u 0ai:t4o»ia 
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s 5 7 0mg*j|t o 

•H-NMR (CDC 1 j, <5ppm) : 1. 3 3- 1. 6 7 (1 0H, 
m) , l. 61 (3H, s) . 1. 68 (3H, s) , 1. 81-1. 89 
(2 H. m) , 2. 0 3-2. 17 (4H. m) . 2. 2 7-2. 3 2 
(2H, m) , 2. 4 9-2. 6 0 (1 H, m) , 2. 72-2. 81 
io (2H. m) . 3. 4 5 (1 H, brs), 3. 6 4-3. 7 8 ( 1 H, 

m) , 5. 0 3-5. 0 9 (1 H. m) . 6. 08-6. 16 (2H, 
m) . 6. 42 (1H, d, 3 = 7. 9Hz), 6. 70-6. 72 
(1 H, m) . 9. 0 4 (1 H. brs) 

ffi£»£FAB-MS (m/e, (C 22 H 35 N 3 0 2 + H) + t LT) : 
is 3 7 4 

mmms 9 

N- T1- (4-/ j-Jl- 3 ;U) b'^'J> ? >-4-^;Ul - 2- 

^?p^>^;U-2 -b Kp*->-2- (4-f'J TthTz K 

Ml. 2- (5-^0^-4-^'; £ 2=M ftM»x?^g)lnft 
20 TOx^;l/2. 1 gOfh7tKD77>80ml«-78 <, CTl. 

5M«J^A^V7*dW; Pv**>8«1 1. 6ml^«TL|5lS 
T 1 l»nm Uc 0 Efcfcfc 5 -^n*eu 5 S?>3 . 35gOf F5tK 
o 7 7 > 2 0 m 1 *«*»T U MS^<h#a Uitfb 3 B$fflat# Lfc„ R 

= 20/1-5/1) Cttt$!U $IM3. 6g£'#7t 0 
30 182. ( 4 - bf »J $ ^_;u) y u £±22k&£±2}<0£& 
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2- (5-7ot-4-f'J;y-;P) &&x.?j\,2 g % N-/Dt:|j 
<i^; Kl. 7 4gfciC;a, a' - T V t*X <f V 7 f- a - h U ;U 
1 0 0mg©Ea^tR*5 0ml»«[*8 5 e C-C2^|BJft»Ufco Mfcft 

5 SOmllCttJKbfco C©JS«**»TtfU^> N-t+->K4. 8 gfc 
«k (^5^^189. 3 g©7-t?h^HJ>'H 0 0 m 1 **^«T L£z&^<h#fi 
L 2 0 ftlfllfttt h U i^;UT i>4ml Srflrj* 1 *Mtt# 

77^- (IM^tt : >/ft»xf ;l/= 4 / 1 ~ 2 / 1 ) KTttt!! 
U 8 0 0mgOfifei«:*Sfc. :O|ft3 5 0mg,if3 8 0mgfc 
cktfl 0%^5^A-R«9 0mg©x^y-^1 5 m 1 *«***3?BB 

[Ki e s e 1 ge 1™6 0F„ 4> Ar t 5 7 4 4 (y;U^tt«) 
j» : ^+^>/IM»xV^« 12/1] KTttMU $fi4teft 1 1 Omg 

Ig3. 2->^p^>^;U-2-b Kot->-2- (4-fcT'J $ S?—;!/) 
20 5*iS^;U©&fi£ 

( 4 — b* U £ i?-Jl<) 7 U ->;l«xf^*l I \ HSfe^J 2 7 ©Ig 1 

.114. N- [ 1 - ( 4 -y 3 >v--JU) e^'j-^>-4->r 
-2-^^P^>f;l/-2-l:Ko^y-2- (4-b'U=^-^) 7 
25 th7; K©£fifc 

4-r^y-i- (4 -y ^;u-3-^>x-;u) ^iji?>-2iKii 

>»* 0 . 6 5ml £flrjx. x TOT 2 Uc„ 2 - •> * 

>^;l/-2-t Kn*»>-2- (4-£lU g£$x^;l/2 9mg© h 
so ^x>3ml *g«*Jn*^ 1 0 0 °C-C 1 8 mBMIMBtit L fc„ tJc#T l Nig 
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'l^fcSieili^v l>^7^- [Kieselgel™ 
6 0F»,> Ar t 5 7 4 4 {/tlttiM) MfftfeU : ?dd^A/^ 

'H-NMR (CDC 1 3. fippm) :0. 99-1. 98 (12 H. 
m) . 1. 63 (3H, s) , 1. 70 (3H, s) . 2. 08-2. 43 
(6H, m) , 2. 7 4 -2. 9 6 (3 H. m) , 3. 65-3. 82 
(1H. m) , 5. 0 4-5. 13 ( 1 H. m) . 5. 6 0 ( 1 H. s) , 
7. 44 (1H. brd. J = 7. 8Hz), 7. 96 ( 1 H. brd. J 
= 5. 4Hz). 8. 74 (1H. d. J = 5. 4Hz). 9. 13 
( 1 H. brs) 

fi^FAB-MS (m/e. (C22H34N4 0 2 + H) ' tLX) : 
3 8 7 
IPJ6 0 

N— ri- (->*P'V/5 L ;M^) -2-->»P 
A . >f;l/ -2-hKo4^-2- (5-^7'/'J^) 7-feN7$ K 
Igl. 4 -7 S J - 1 - u^-f+fr* ±M V* Si £ > * 2 

i/^o^Wf;!' y HSfc0»J2 2©Ig2 

ii2. n- r 1 - (y/^o^f-^y^/u) tr^'J 2>=Jjz±M - 

mmm5 7X'H/:2->^o^>f;P-2-t Ko*->-2- (5-^7 
VU/W S*&fc<):tf4-7S/-1- (J/^n^f^f*) f^U* 

y • 2 ffl i ^mmm 2 2 ©is 4 1 wmo^mv^mii^m^wt t 

'H-NMR (CDCI3. <5ppm) : 1. 0 4- 1. 8 0 (2 4H, 
m). 1. 88-1. 93 (1 H, m) , 2. 00-2. 14 (4H. 
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m). 2. 65-2. 75 (3H. m). 3. 66-3. 81 (lH.m) 

4. 7 9 (1 H. s) . 7. 4 2 (1 H, d, J = 7. 6Hz). 7. 49 
(1H, d, J = 2. 2Hz) . 8. 72 (1H, d. J = 2. 2Hz) 

fi^FAB-MS (m/e. (C 23 H 3 7 N,0 2 S + H) "iUT) : 
s 4 2 0 

H&0J6 1 

N- f 1 - (i/fro^f-yMf-AO b'^U v?>-4-^;l/| -2-->^a 
^>f;i/-2-bKa^->-2 - (2-fM-=.;U) 7Hzh7SK 
HJfc#J4 7T*#/w2-v'?o^>^;U-2-h Kd + v-2- (5-f-x 
io t^fc<ktf4-7 ; J- 1 - (^cv^M^) M^)Vy - 

2 i ^nffi« 2 2 oxm 4 ^ w^ko^mx^mt^m^mm vtz 0 

'H-NMR (CDC 1 3 . <5ppm) : 1. 3 0- 1. 8 0 (2 2H, 
m) . 1. 7 9- 1. 9 0 (2H, m) , 1. 98-2. 1 7 (4H, 
m). 2. 66-2. 8 9 (4H, m) , 3. 65-3. 7 8 ( 1 H, 
is m) , 3. 7 0-4. 0 8 (1 H, m) , 6. 34 (1H, d. J = 7. 

9Hz) , 6. 96 (1H, dd, J = 5. 0. 3. 6. Hz) , 7. 07 
(1H, dd, J = 3. 6. 1. 2Hz), 7. 26 (1H, d d. J = 

5. 0. 1. 2Hz) 

<£#$t£FAB-MS (m/e, (C 2 4H 38 N 2 0 2 S + H) * t IX) : 
20 4 19 

N- fl - (i/^a^s^f->>i/y e^'J v?>-4-^;l/l -2- (2- 
7 ±M -2->»a^>^yl/-2-b Kp^^-fe h7S K 

25 +->TOfc < ka t 4-7 $ J- 1 - ('>^D^\y^;Mf-;l') \Z^)Vy>2 

tmmzm^nmm 2 2 ®ii§ 4 iisi^^^'c^b^^sjiii 

'H-NMR (CDC1 3 . Sppm) : 1. 3 2- 1. 9 8 (2 4H, 
m), 1. 98-2. 15 (4H, m) , 2. 57-2. 80 (3 H. 
m) , 3. 6 9-3. 8 3 (1 H, m) , 4. 1 4 ( 1 H. s) , 6. 17 
so (1H. d. J = 7. 2Hz) . 6. 35 ( 1 H, d. J = 3. 3Hz), 
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15 



20 



25 



30 



6. 38 (1H, dd, J = 3. 3. 0. 9Hz). 7. 36 ( 1 H. d. 
J = 0. 9Hz) 

W ]5 1Tl/:2-^D^-2-tKo^-2 - (2-*7 

■H-NMR (CDC 1 3. <5ppm) : 1. 0 0-1. 18 (2H. 
m) l. 1 9- 1. 8 4 (2 3H. m) . 1. 8 5- 1. 9 7 (1 H. 
m) 1. 98-2. 18 (3H. m) . 2. 60-2. 81 (3H. 
m) 3. 66-3. 81 (1H. m) , 5. 05 (1H. s) . 7. 29 

(1H. d. J-3. 3Hz) . 7. 38 (1H. d r J = 7. 9Hz) . 

7. 7 1 (1H. d. J = 3. 3Hz) 

WFAB-MS (m/e, (C.H.i N, 0, S + H) * t I/O :■ 

4 20 
HJg^l] 6 4 

\t — p- ___p ___^jk_l^ .W^v- 4-^*1 -2->?o, 

(3 T*Y7lY m 

•H-NMR (C D C 1 3, Sppm) : 1. 0 1 -1. 9 2 (2 5H. 
m) l. 96-2. 18 (4H. m) . 2. 6 2 -2. 9 4 (3H. 
m). 3. 21 (1H. brs). 3. 6 4-3. 8 0 (1 H. m) . 6. 

31 (1H, brd, J = 6. 8Hz). 7. 19 (1H. dd. J-6. 

0, 1. 4Hz) . 7. 2 5-7. 3 4 (2H. m) 

HJIf] 6 5 

N - p- __ L p__2^!iii2 k ) ^"^-4-^;i/l -2->^ p 
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^>f;l/-2-bKn^r->-2- (2-b'Uv;U) TthTi K 
H»5 2T'flfc2->^D^>f;l/-2-t FD + -/-2- (2-f'J 

5 1 H - NMR (CDC lj, «5ppm) .0. 96-1. 16. (4H. 

m). 1. 32-1. 7 8 (2 0H, m) . 1. 86-1. 9 2 (1 H, 
m), 1. 98-2. 09 (4H, m). 2. 67-2. 75 (2H. 
m) , 2. 8 6-2. 9 6 (1 H, m) , 3. 6 2-3. 7 6 ( 1 H, 
m). 6. 21 (1H. brs), 7. 21-7. 26 (1H, m). 7. 

io 45 (1H. d, J = 7. 9Hz) . 7. 6 9-7. 4 5 ( 1 H, m) , 
7. 94 (1H, d. 5 = 7. 8Hz). 8. 4 3-8. 4 5 ( 1 H. m) 
fiMFAB-MS (m/e, ( C 25 H 39 N 3 0, + H ) " t LT) : 
4 14 

is n- n- {k£°l±2±Jk*±M &$IULkzL±=dJk} -2- (3- 

7 )\,*u7 -2-->^P^<>^;l/-2-b Ko^->7-b h7$ K 

W&&\SZX'%tz2- (3-7Mo7i-^) - 2-i/^n^>^;U- 
2-t KD^->ilFiteJ;[f4-7iy-l- u'v/f-yM fc?^ 
'J s? y . 2 i 2 2 oxg 4 <h H«©^aT«Bft^«*a! 

20 XhU/Co 

1 H - NMR (CDC1„ <5ppm) : 1. 0 0- 1. 2 8 (3 H. 
m). 1. 28-1. 9 0 (2 2H, ra) , 1. 95-2. 2 0 (4 H, 
m) . 2. 6 0-2. 8 0 (2H, m) . 2. 9 0-3. 0 4 ( 1 H. m) 
3. 08 (1H, s), 3. 62-3. 7 8 ( 1 H, ra) , 6. 34 
25 (1H, d. J = 7. 4Hz), 6. 90-7. 00 (1 H. m). 7. 

24-7. 42 (3H, m) 

&#fi¥&£FAB-MS (m/e. (C«H 19 FN ? 0 2 + H) *<hLT) : 
4 3 1 
1116 7 

so N— ri- (•>» w\zf1-)l</ =f-M t'^V : J>-4-4 Jll -2- (2- 
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7;M-p7x-;I/) -2-->?n^>^;l/-2-fc Ka*->7-tr h7$ K 

4T*'#rt2- (2-7Mn7x^) - 2 ? p^y^u- 
2-b Ko*v'SlFgrfc e fctf4-7iy'-l- (•>? o'vy^M h*^ 

y y > ■ 2^K^fflc^flg^2 2 ©in 4 tftmnjjmx-mmitGmsi 

'H-NMR (CDC1„ 5ppm) : 1. 00-1. 15 (2H. 
m) . 1. 3 0- 1. 8 2 (2 2 H. m) . 1. 86-2. 12 (5H, 
m) , 2. 5 8-2. 7 5 (2 H. m) , 2. 86-3. 01 ( 1 H. 
m) , 3. 6 5-3. 8 0 ( 1 H, m) , 4. 5 9 - 4. 6 2 ( 1 H, 
io m), 6. 30-6. 46 (1H, m), 6. 96-7. 08 (1 H, 
m) . 7. 15 (1H, dt, J = l. 3. 7. 9Hz), 7. 22-7. 
31 (1H, m) . 7. 77 ( 1 H, d t . J = l. 3. 7. 9Hz) 
{£#*?tiFAB-MS (m/e, (C 2S H„FN 2 0 2 + H) 'tlT) : 

4 3 1 

15 mmm6 8 

N— f 1 - (j^n^T^M^) f^s'J -^>-4— -2-->?a 
2 - (4-7/t/tP7x-;M -2-b Ko*->7-fe K7S K 
mmM5 5tIfc2-i/^D^>^-2- (4-7MD7x-;l/) - 
2-t Kn #4 -7 S y- 1 - (>>? n^y^,^ ^,u) 

20 ? y • 2 i ^Jte^>J 2 2 ©im 4 i |i|^©^?s -es^b^^-SJ! 

'H-NMR (CDC 1 3, <5ppm) : 1. 0 0- 1. 3 0 (3 H. 
m) . 1. 3 0- 1. 9 2 (2 2 H. m) , 1. 92-2. 15 (4H, 
m). 2. 62-2. 76 (2 H, m), 2. 92-3. 10 (1H, 
25 m) , 3. 04 (1H, s) , 3. 6 0-3. 7 4 ( 1 H. m) . 6. 33 
(1H. d, J = 8. 4Hz), 6, 9 6-7. 0 6 (2 H, m) . 7. 

5 4-7. 6 2 (2H. m) 

I^HFAB-MS (m/e, (C 26 H S9 F N 2 0 2 + H) " t LT) : 
4 3 1 

so mmms9 



WQ96-33973 fnie://J:\Legal\Patents\WQ96-33973.cpcl 



Page 97 of 11 



WO 96/33973 PCT/JP96/01128 

— 95 — 

N- ri- (2-->^P^>f-/UJ.^;U) bXiJ-»-4-^;H -2 - •> 
?p^>5^U-2-b Kd^>'-2-7x- ;U74? h7 ^ K 
2-->^n^>^;i/x^;l/ >*>x;i>**- HSS0J2 7©! 

5 'H-NMR (CDC1 3 , 5ppra) : 1. 0 3 - 1. 2 8 (2 H. 

m). 1. 42-1. 9 0 (2 1 H. m) . 2. 03-2. 10 (2 H, 
m) , 2. 2 9 - 2. 3 5 (2 H, m) . 2. 7 8- 2. 8 8 (2 H, 
m) , 3. 00-3. 14 (2H, m) , 3. 68-3. 72 (1 H, 
m) , 6. 33 (1H. d. J = 7. 6Hz). 7. 23-7. 36 

10 (3H. m) . 7. 5 7-7. 6 1 (2H. m) 

fiWFAB-MS (m/e, (C 25 H 3 .N 2 0, + H ) * t bX) : 
3 9 9 

is ^>f\fr-2-b KPty-2-7i- ;U7-b h7= K 

'H-NMR (CDC1 3 . <5ppm) : 1. 0 7 - 1. 2 5 ( 1 H, 
m), 1. 3 5-2.1 7 (25 H. m) . 2. 40-2. 84 (6H. 
20 m) , 2. 99-3. 16 (1H. m), 3. 49-3. 64 (2 H, 
m) , 3. 85-4. 01 (1H, m), 6. 88 (1H. brd, J = 
8. 4Hz). 7. 21-7. 41 (3H. m). 7. 59 (2H, 
brd, J = 8. 3Hz) 
HHS0J7 1 

25 N— r l — (4->^;u^y^;U) b'^'J 2^zzAzzdM -2-->? 
>3-fo-Z- (2-7;^o7i-;b) -2-b Ko*'>7-fr 

5-7**-- 2-yf-;W*>*>£ffll\ HW2 7 0Xg3* e kC5HS6 
2 ©in 5 tH«©^ftT*Bft^4»*a!!Ji Lfc 0 
30 'H-NMR (CD,OD, <5ppm) : 0. 92 (6H, d, J = 6. 
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6Hz), 1. 20-2. 14 (18H, m) , 2. 93-3. 16 
(6H, m), 3. 50-3. 63 (2H. m), 3. 79-3. 90 
( 1 H, m) , 7. 2 0-7. 3 1 (3H, m) . 7. 6 0 (2H, d, J 

= 7. 3Hz) 

5 mfcm? 2 

N- ri- ( K5>x-4-yf-;l/'>^n^s>^;i/y b^ij ^v- 
4-4)V\ -2-i/?v<y*jl,-2- (2-7/l/tn7x-;l/) -2-h 
KP*->7-t? h7; K 

io t, \ mmm 2 7 ©ig 3 1 wim®* &T'%mit£®}%m& itz 0 

1 H - NMR (CDCls, 5ppm) : 0. 86 (3H ( d, J = 6. 
9Hz), 1. 15-1. 98 (2 2 H, m) , 1. 91-2. 02 
(2H, m), 2. 05 (2H. d. J = 7. 3Hz), 2. 63-2. 
7 1 (2H, m) , 2. 9 3-3. 0 6 (1 H, m) . 3. 18 ( 1 H, 
15 s) . 3. 6 0-3. 7 3 (1 H, m) , 6. 25 ( 1 H, d, J = 8. 

2Hz) . 7. 21-7. 37 (3H, m) , 7. 59 (2H. d, J = 
7. 5 Hz) 

fi^MFAB-MS (m/e, ( C 26 H< 0 N 2 0 2 + H) ' tLX) : 
4 1 3 
20 HJ60J7 3 

N- fl- (b'i/^g T3. 3. 01 * * 3 ->f;M ?;U) h^'J-> 
>-4->OI/l -2-->^P^^^;U-2-b Ko^y-2-7i^7-b 
h7; K 

b*->*D [3. 3. 0] ***>-2-*7yl//NVUrt K£fflOft»3 3 

25 tmm®*&T'im4t&®z9ii£Ltz 0 

'H — NMR (CD 3 OD. <5ppm) : 1. 0 2- 1. 7 5 ( 1 8 H, 
m). 1. 86-2. 00 (2H. m), 2. 01-2. 22 (2H, 
m). 2. 23-2. 41 (1H. m). 2. 43-2. 60 (2H, 
m), 2. 95-3. 23 (5H. m), 3. 50-3. 63 (2H, 
30 m), 3. 77-3. 9 5 ( 1 H, m) , 7. 18-7. 33 (3H, 
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m) , 7. 5 6-7. 6 4 (2H, m) 

fi^UliFAB-MS (m/e. ( C 26 H< 0 N 2 0 2 + H ) * t UT) : 
4 2 5 
HM<J7 4 

N- ri- (h'->^P LL L 01 ^7?-7-^;M bX'j>> 
>-4-^;t/l -2-'>^P^>f-;t/-2-b Kp4^-2 -7 ;l/"7-t? 

t"J/?n[4. l. 0] ^7*?- 2 -^/M ?-;u 4-h;i/i>x;u^-> 

* - h i 2 7 ©is 3 1 ®mcrfmv%mit&®zmm Ltz 0 

■H-NMR (CDiCl, 5ppm) :0. 49-0. 59 ( 1 H, 
m) . 0. 6 0- 0. 7 2 (2H, m) , 1. 0 8- 1. 3 8 (4H. 
m), 1. 41-2. 0 0 (1 6H, m) , 2. 04-2. 24 (2 H. 
m) , 2. 30 (2H. d . J = 6. 6Hz), 2. 82-3. 18 
(4H, m) , 3. 6 3-3. 8 1 ( 1 H, m) , 6. 3 7 ( 1 H. d, J 
= 8. 4Hz). 7. 2 3-7. 40 (3H. m) , 7. 61 (2H. d. 
J = 7. 8Hz) 

mmi i 



nmm2 8<Dit&® 5. 0 

20 ?L» 10 3.8 

igg-tryUo-X 2 0. 0 

$>$7)V7 T-fary^y 20. 0 

XfT'J^^^fA 1. 2 



ft 15 0. Omg 

25 HJfe^J2 8®^tl2 0. 0g^?L«l4 15. 2 g N *§IH?;l/P-x 

8 0 gscf^r;i'7r-'fbf ; >7'>8 0 gtvwim&mzm^TM&Ltz 

Xf7'J>i7^y')A4. 8 g£flD/L*I£L/Co Zl^S-Sf&Kft 
l^T&Utt&7. 0mm. 1 $£©!tit 15 0m g<D&M 3 0 0 0 S$£^fc 0 

mm 2 

30 -^fcl)Omgft 
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mm i ovm 1 5 0 

kKo*'>^ot , ;Hr;l'O-X29 1 0 3. 6 

iKUxf-l/y^U 3-/1/6 0 0 0 0. 7 

ZLtt-ftf-^^ - 7 

ft 1 5 5mg 

kKD*^oe^n-X29 10 10. 8gWJxfU>/ 
»J 3-/1,6 0 0 0 2. 1 g£*SS!!7kl 7 2. 5gC*Pl/^-«^ 
*>2. 1 g*#*U tfco JMK«KW:1»WI1 

Oft«3 0 0 0*CM a-* - UtB^ta-f 4 
□ ~r<f >?*U *»1 5 5mg07^A3-Ht*»fc. 

imi 3 

mm 2 8 ©{k« 0 . 1 g *£3*£* 9 0 0ml KfcS? U 
*****D*.T£«* 1 0 0 Omlitfcl MO. 2 5 //m©^ 

£fefl|2 8©ft*«l 0 g^H7 0 g**j-K«*U 
1 0 0mg*»fB©»**A»K*«U ttMAtm (1*A4 0 0 m 

g) at 



10 



20 



25 



*HW© 1.4- vlitXiJ ^PftBlWA^A U >M,SS(* 



30 
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m * o 15 m 

( i > 1 1 1 



HO—f— U-X— (N- R 2 [I] 
R 1 W 

C^43 N A r im±<D& M<D 1 ~ 2 iiOTkmUT^ > D Y >m=F*S «k tf&IS 
T;^;uS«k 0tt£i*^£gtfftSfi&8Tg&SftT^T t>ck^7 

TO^xdH^WiTS 5 6 MO^D^fSi^i U R 1 lift* 
Wl 3 ~ 6 41© •> ? p T Jim £ tz &mm%i. 3-6i0y^D7^ >r 

«U <fcUTXttO*fcliNH*g-r] -C*«*ft**r£ttl. 4 -^s&£ 

(2) Ar#. B|±©ff3t©l~2ii©7K^IiW7-y^ : f 1 fc«ka : ^f-^ 

Ii2- fcU;^ 2-7»J;l/S N 3-7'J;l/g N 2-f- 

i-;t/S^ 3-f-x^;l/Ss 3-fc:5VU/US> 4 - £5 7U ;Ug N 3 
20 V;Mrtf*/y**> 5--f 7**UVJ** X 2-f ; 4-W 

2-**-9-v*'J;l/g. 4-tf*1fy-'J;l/S > 5-**1?-y*'J 
2-f7 > /'J;H> 4-f77^H, 5-^77*U;US. 2-f'J 
4 - tf 'J -^l/g. 2-tf'J; i>-;US> 4 - £ >J = ^-;ugT&<5 
1 tm®it£® ttzlt* ©S¥ft KfFS $ ft 9 * £• 
25 (3) R l tffc%n3~6m<»is?vTJ\'*J\<&£tzli8im&3~6®®is 

^aSfclif* d^>x-^ST-*5H*« 1 i2S8©tt&«5£fcli*©3S¥ 

fi*J{CfFg$ft-9^^o 
(4) X*<NHT**»*^lE«©ft^*^li-t©ll^«l=f|FS$n9 

30 5g| 0 
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(5) R 2 #TfEit 

R a R c 



R e tt-»Ctt-9T*tt^*J^fiJtLs R\ R'fc^CFR'jWg-fcUUiffi* 
teK>, twn, tK&JITs (£IRT;l/+;US*A:li^ii[3~8<i©>'^D 

r d t r e is. * n?n-n\z ti ~> x&m». 3~8fi©>'?D7 ji*jm t tz 

(6) R 2 #£&&5~1 5fflOiWlttt>L<ti^ttjR©7;l/*;l/* N 7;u 

+;WTg^ $ *xt i^T *> «k t ? a 7;u+;i/7 ;i/*/ug i> L < t* ^ ? d 7 ;u 
*;l'7;l/'!r~;US > n7;l/+;USI±©ffi,«07k^{i : f *<fi»7;i/*;u 

■CfiSl $ tiT 1 & ck t » h* -> * d 7;u+;U7 % L < li h" •> ? a 7 ;u 
+;U7;uy-;i/Sx v7J^r^jm±<D^mo^W^&WiTJi^ji 
20 T'S^$tlTl^Tfecfcl^^n7;Uy->'U7>'U+;USiL< D7>'^y 
JL;^7;^'^^^4/g. t"-> t v7J^-jm±o^m<07^MW^&m7J^ 
;UTgg| $ tiT l ck I * h* ^ ? d 7;Hr-/b7 ;l/*;Ug L < (i h* •> ? u 
r^-^/i/^-yi/Ss i/^a7;u*;U7A/*-;v«*yi:ii->^o7;uy 

-)\,7 )v*-)\s&x-h*nim. 1 E*©^«5*fett*©n*wicfiFS$n 

25 9 

(7) N- [1- (4 -^f-;i/-3-^>x-;P) h'^'J > 5 >-4-^;p] 
-2-y^nyf^-2-t Ko*$/- 2 - 7 x-;U7-fe h7 S h\ 

N- ( 1 -^+^;Vt*^'J 4 -2-i/tu 7*^;l/- 2 - k K 
D**>- 2-7x-7U7-t? h7i K> 
30 N - { 1 - [ (Z) - 3 b'^'J 4 --r*/l/} -2->? 
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o7^;U-2-k Kd + ->- 2 -7x^;l/7-fe h7 i K> 
N- {1- [ (E) - 3 -^*-t?-;H f^'J 4 

Ko + >-2-7x-;l/7-tr h7$ Fx 
N- [1- (6-y f-;U-5-'\7 , "r-/W) k'^'J 4 — -2- 
5 FP*v-2-7x-/l/7-trb7$ h% 

N- [1- (4-^^;U-3-^>7 L -;l/) b , ^U> f >-4-^;l/] -2- 
•>y-D7^;U-2- (4-7/1/^07x^1/) - 2-tKn^y7th7; 
h\ 

N - [ 1 - (5 -y f-fr- 4-^**— AO k'^'J - 2- 

10 i/?D7'f;l/-2- k Fo*v- 2 -7x^-/1/7 -tr h7S h\ 

N- [1- (4 -y ^;U^>^A0 k^'J 4-^/1/) -2->y-o7 
f-;U-2-k Kn*S/-2-7x-/U7-tr h7; h\ 

n- [l- (4-yf;i/-2-^ >^;10 k^>J-7>- 4 --r;u] -2- 

y?n7f;l/-2-t Fd + v'- 2 -7x^/U7-t? h7 ^ Fx 

is N- [l- (5 -y 3-^+->-;i/) -2- 
y?o7f;l/- 2 - k Fn*->- 2 -7x^;l/7-t? h7 S Fx 
N- [1- (4 -y =f-)l- 3 -^s>x— ;u) k'^'J y>- 4 -f/;H -2- 
•>^p^-Wl'-2-t Kn + ->-2 -7x~7l/7-k f>7$ Fx 
N- {1- [ (4S) -4 -yf^W\* •>;!,] k'^U 4 --f -2 

20 - p^->;U- 2 - k Ko + >- 2 -7x-;V7t h7 i Fx 

N- [l- (4, 5--yyf;i/-4-AH-;i/) M^Wy- \-4 )V\ 
-2-->^D7'f;l/-2-k KD + ->-2-7x^;U7-kh7$ Fx 
N- [l- (4 -y 3 -'Or— AO k^ 'J s> > - 4 - ;u] -2- 
>^o7akVU-2-k FDt->-2-7x^;l/7th7i Fx 

25 N- {1- [ (4S) - 4 -y f-A"\*->A/] k'^'J S?>- 4 -4 M -2 
—>^u7"akVl/-2-k Ko+y-2-7x-;l/7tF7; F> 
N- [l- (4 -y ^;u-3 tr^u s?>- 4 -*A/| - 2- 
•/^o^f-A/- 2 - k Fo*->- 2-7x-^7-b h7 ^ h\ 
N- {1- [ (4S) - 4 -y *-A"\*S/A/] k^U 4 -^f;U} -2 

30 -fy^D^>^;u- 2 - k Fu*->- 2 -7 x^;U7-k h7 = Fx 
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10 



15 



20 



25 



30 



(2R) -N- [1- (4-y**-3-«>***) 
*] -2- (l-^aW-lM;W -2-tKD + S/-2-7x 

[1- ( 4 -y^-3-^>x-^) ^U2?>-4-f>U] 2-5/* 
D y^ ;l/ _ 2 - t KD+->- 2-7 x-;U7-t?x~ K 
[(4-y^>^) t^U^-4-<f*] 2-^aW-2 
-t Kn+v- 2 -7 i-^T-trr- K 

(2R) - N- {1- [<4S) b^'^>-4- 

.^ a yf;V- 2 - t Ka*y- 2-7x-^7-fer- K 
N - [(E) -1- 4--f 
,1] -2- 5/ * o7**- 2 - 1 Kb* * " 2 - 7 x-^T-fe hT 5 h\ 
N- [(Z) - I" (4-^*-4"^*-*> t^U^>-4W 
A,] -2-^nW-2-bKP^>-2-7x^7tb7;F, 
(2R) _ N - [1- (4 -y**- 3 h^-J-^-4-^ 
,U] -2-^nW-2-tK^>-2-7x^7th7;K, 

N- {1- C(4S) -4-^^*^] t^U^-4-rM "2 
-.>^W-2-kKD*->-2-7i-mb7i h\ 
N _ Cl _ (4 3 IWJS^-W*] "2- 
a****- 2-tKo^>-2-7 x-^T-b hT i h\ 

(2R) -N- [1- (4-^/W-3-^x^) lWJ*>-4--r 
,U] - 2 - ^oW- 2 - t Ka + 5/- 2-7x^7th7; K 

(2R) -N- {1- C(4S) -4->^*^] h^V^>-4- 
, - 2 - o«>**- 2 - b Ko + i/- 2 -7 *i*7* h7 5 

N- [l- (E) - (4-^-2-^^*) 

A,] -2-** D^>f 2 " t Ko* f / - 2 - 7 *i*T* h7 ; K, 
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N- [1- (E) - (4 - > ?Jl- 2 b'^'J 4 ->f 

/I/] -2-->^D^>^;U-2-b Ko*->-2-7x-;l/7-bf*7S b\ 
N- [1- Vstv^*i/>\<t =f-)V) : Jy- 4 -2-*>?o 

^>^;U-2-b KD + i/-2-7x-;U7-tr hTi h\ 
s N- [1- (v/?D'V^;M3^l/) t'^U 4-f;l/] - 2-v^p 
^>^;l/-2-t Ko*v-2-7x^;U7-bh7S K N 

(2R) -N- [1- (♦>?n'v7?-;Mf-7U) b'^'J^>- 4--OU] - 
2-^^o^>^;l/- 2- t KD + i/-2-7x-/P7-b H7S K% 

(2R) -N- [1- (>?n'\7 , f->'M^U) f^'J 4 -^f;U] - 
w 2 - i/;? D'O^U- 2 - b Kn*^- 2 -7i- ;U7-fc b7 a f*\ 

N- [1- (\ -i/fa^T-Jl/l-fr) bXll 4 -2- 

N- [1- (l-i/?D^t-Wf;i/) b*^U 4 --f;l/| -2- 
•>?o^y^i/-2-b Kn + -/-2-7xJi;bT-bh7i h\ 

is N- [1- (f^n'O^M *f-)V> b'^'J v>>- 4 --f;U] -2-->?n 
^>^;U-2-b Ko^->-2-7x-;UT-bh7^ h\ 
N- [1- (l-^?o^vf-WW) b'^'J 4 -4A/\ - 2- 
i/?n^>^;l/-2-b Ko+i/- 2 -7 x^;l>7-t? F7; b\ 
N- [l- (3 l - v^D^-b-yuy^;i/) tX>jy^-4- 

20 -Ol/) -2-^^D^>f;l/-2-kKn + i/-2-7x-mh7; 
h\ 

N- [1- (4-y ?-;U- 1 - ^ ? D'MHr^yM ?7l/) tX'Jy>-4- 
-OlO -2-->^n^>^^-2-b Kn*'>-2-7x-*7-fe h7i 

h\ 

25 N- [1- (2 -i/>?a^*~te-jv/ +)V) H^V 4-4 -2- 
->?p^>*/l/-2-b Kn + y-2-7x-;V7th7; h\ 
N- (1 -^>5 L ;l/b^»;^>-4-^yl/) -2-->^D^>^ ; p_2-b 
Kn+i/- 2 -7x-;l/7-t? h7$ K> 

N- [1- (b7>7v-3-yf;l/i/^D^i/;W b'-s 'j v? > - 4 
» -2--/^D^>f-^-2-tKD + v/-2-7x^7th7; 
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N- [1- 0>x- 3 -y^;l/->^n^s+->;uy if* U 5? > - 4 - -f 

N- [l- (3 l ->^n^>x-vuyf-;l/) b^'JO-4- 
s >f;l/] -2-i/^n^>f;l'-2-kKD4 : >-2-7x-^7th7; 

N - [1- (4-/7)1- 3 -^>x-;U) t^U 4 --fA>] - 2- 

•>^D^>f;l/-2-kh*D + ->-2- (2-f-x.=.;P) 7-bh7; h\ 
N- [1- (4 -y 3 -Ky^-M kX'Jy>-4--f ;U] - 2- 

10 >^D^>f-;l/-2-tKo+'>-2- (3-^^-/1/) 7-feh7$h\ 

N- [1- (4-yf^-3-^>f-^) WJ'Sy-A-JAS) -2- 
•>^n^>^;l/-2- (3-7>J;U) - 2 - h hT ^ K> 

N- [1- (4->f;l/-3-^>f-;V) bf ^ 'J v> > - 4 - ;U] -2- 
•>^d^>^;1/-2- (2-7'JAO - 2- t Kn*->7-i? H7= h\ 

is N- [1- (4 3 -^>-r-;U) tXiJy>-4-^ - 2- 
<>?n^>^7U-2-b Kd + >-2- (2 -f-7'/U 7-fe f*7* h\ 
N- [1- (4 -t^ll- 3 -^>x-;W) tXiJy>-4-^ - 2- 
•>^n^>f-;U-2-t Kd*->-2- (2-b''Jy;W 7-bh7;h\ 

n- [l- (4 ^;u-3 -^>x-;W h'^'J - 2- 

20 i/^D^>f-;l/-2- (3- 7/1/* n"7 -2-kKn + ->7th7 

$ K> 

N- [1- (4-^f;l'-3-^>f-;l') b* ^ U > - 4 - -r ;u] -2- 
iyi7v^>^JV-2- (2-7/^n7x-;V) - 2 - b Kn*->7-fc h 7 
^ h\ 

25 N— [l- ( 4 -y f-;u- 3 -^>r-;u) kf^u s?>-4— ou] -2 - 
->^a^>f-yl/-2- (4-7^u7xi;W -2 -b Ko**>7-t? h7 
^ h\ 

N— [1- (4 ^;u-3-^>x-;u) b'^'J v>-4--f ;H -2- 
(2--f 5*VU>U) -2-->*n^>^-2-b Fo + ->7th7; 

30 Kn 
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N- [l- (4 ^;b-3-^>x-;u) f^'J 0-4-f;H -2- 

N- [l- u-yf-zu-S-'Ox-*) tT^'J s?>-4— -2- 
•>^D^>f;H2-hFD*->-2- (2-fcfo>J;l/) 7-trh7$h\ 

5 n- [1- (4 - > ^;V-3-^>x-^) b'^'J 5>>-4-<f/l/] -2- 
^D^>^/l/-2-k Ko + ->- 2- (4-b'J i 7th7i h\ 
N _ [!_ (.>^D^Wf^) b'^'J 5?>— 4 — f -2-->*o 
^>^/U-2-b Kn**>-2-- (5-^ 7V"y;U) 7-trh7$ h\ 
N — [ 1 — (•>?o'v7f7Mf-/l0 f^U i?>-4— f*] -2-->?o 

io *>*-;U-2-k Ko*->-2- (2-f-x-;l>) 7-bh7i h\ 

N— [i- (•>?o'v7f-;k*f-;W f>U] -2- (2- 

7»J/!/) -2-->^a^>^;l/-2-k Ko + i/T-tr hT J K> 
N- [l- (>^D^yf-;u/^;u) b'^y s? >— 4 — f yu] -2->7n 
^>f;b-2-tKn+y-2- (2-^77U;U) 7-trh7S h\ 

is N- [1- (i/^u^fA//^) fcf^'J i?V-4— 

^>^-2-b Kt?**>-2- (3-^i-;U) 7-trh7i h\ 

N- [1- (i/?o^Wf;W b'^'J i^y-4 -> f;U] — 2-->*o 

^>f^-2-hKa + ->-2- (2-b*Ui?;U) 7-t?b7~ h\ 

N- [l- (•>?o'\7°^;M^;i/) bX'jy>-4-^;H -2- (3- 

20 7;U^-n7x-;l') -2-i/?n^y^;U-2-b Fn*'>7-t? h7 ; h\ 
N- [l- ('>^D^^/uyf-;W f^U v?>-4--<;u3 -2- (2- 

n- [l- (s/^o^f^f^) tr^y s?y-4— f;w] -2-*>*n 

^>f-;U-2- (4-7Wd7!^1/) -2-hKa + -/7th7; h\ 
25 N- [1- (2-->^D^>f-;l/X^^) b'^'J 4 -f;U] -2-*> 

^n^>^u-2-b Ka + ->-2 -7 x^yl/7-b b7 $ K* 
N— [1- (->7ot?Wf;W b'^y ^y-4--r;p] -2->?o 
^>^;U-2-b Ka + ->-2-7x-;b7-fe h7 5 K> 
N- [l- (4-y^;i/^>^;u) b*^y ?>-4-4ju] -2-i/W< 
30 >^;U-2- (2-7;l/tD7x- ;U) -2 -b Ko*i/7-tr b7 i H\ 
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N- [1- (t'-^D [3. 3. 0] ;j-**-3— OMf-rt') t'HJit 

(8) (2R) -N — [1- (4 -y ^/b- 3 f^U^>- 
10 4--T/1/] -2-->^D^>f;l/-2-bKP + y-2-7x^7th7 

s k-c**»*^ i se«©tt£&a-fcii*©asi#ttKim£tt9 

(9) 1 ffi«©-«5t [I] ©1, 4-*B&t^>JS?>gSS#£fc 

(in 1 e«©HR5£ [i] ©I, 4 - vmmt'^*) ; s>mm&t 
20 %mmm. mmmrn. wm&w. ®&&*m. m<tv<mmtfzitmmm 

(1 2) (a) -j»SC [I I I] 
Ar 

HO— (-C00H [m] 

tt*©EJ6ttfHW*** -*« [IV] 



30 
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HX- 



[IV] 



* fcii«K t> u < i**«e©**vs£***t**tt 2~i4 <i©f&*p t> u 
©** v ***-rsD96» 2~i4 mom t> u < \t^mi<o^jsmmit^ 

(b) ±E-*K [III] ©**#>K*fcli*©^ttlJI*(**H(te 
[V] 



[St*. Ar, R\ XfeJiOfEttlRflE©****^*] T^nS-ffc^ 
*K«KUfcll* -j&it [VI I] Sfcli [VIII] 



25 K4\ R 2, fc«tC5R 22 Jil^-fcL<{iffi^0s ^tt^tiTRSHSF?-**:!* 

30 1 4 fl§©t£#n& L/ < u^mmmmmmt^mmxh^ [vin ©<t£ 



HX 





20 



R -L [VH] 



R 21 -CH=CR 22 -COR 23 [vin] 
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mttzltt [VIII] ©fc£«*R£3tffc«£fcli> »£ftS£fifc»' 

(c) ±EHtt3t [VI] <0ft^**Kfi»U^ -*5C CIX] 
r^-cho Ox] 



30 
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